More and more ceramic pro- 
ducers are turning to the use 
of *““CARBOFRAX"’ silicon 
carbide Kiln Furniture. Opera- 
ting reports based on a variety 
of service conditions endorse 
its superior charactcristics. 
These are summarised, with 
resulting benefits, as: 


lo. 39° Vol. IV 1 
High resistance to thermal shock 


provides freedom from cracking 


Exceptional! load 
strength at elevated 


refra torir 
ng and 


A thermal! co 
times tha 
more rapid 
to ware 


We shall be happy to give 
you the benefit of our unique 
experience in this field. 


THE CARBORUNDUM COMPANY LTD 
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The Adaptable Refractory Material 


For many industrial processes where refractories are used, the ad- 
vantages of Refractory Concrete have proved invaluable. Refractory 
Concrete is made from, and utilises the unique properties of, 


Ciment Fondu Aluminous cement and crushed firebrick or grog. 


its advantages are:— 


Ready for use and of great strength and hardness in 24 hours. 
Can be used to reduce joints to a minimum. 
Can be cast to any shape. Requires no pre-firing. 
Is stable under load up to 1300 C. Has a melting point of about 1450 C. 
Has no appreciable drying shrinkage or after-contraction. 

Can be brought to working temperatures 24 hours after making. 
Does not spall under widest sudden fluctuations of temperature. 
Precast blocks or special shapes can be made of practically any size or shape 
without distortion or cracking. 

Uses old scrap firebrick to a very large extent. 

Provides an ideal bond for setting firebricks. 


Can be used as a foundation for furnace structures or for linings. 


If these properties interest you, further details can 
be obtained by sending for literature dealing with 


REFRACTORY 


published by the manufacturers of Ciment Fondu Aluminous Cement. 


LAFARCE ALUMINOUS CEMENT CO. LTD., 
73 BROOK STREET, LONDON, W.1. 
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COMMENT 


( SOINCIDENT with the slight aggravation which has inundated the Potteries 

4 on the question of gas tariffs comes news of the recent Industrial Gas 
Conterence in Birmingham in which the gas industry has set out to deseribe 
the part it has played towards the national economy 

Although there are only 114,000 industrial consumers of gas, between them 
they use some 25 per cent. of the gas made in Britain. In the West Midlands 
the figure is 45 per cent. and in the East Midlands 43 per cent. At least those 
are the figures given by Colonel Harold C. Smith, chairman of the Gas Council. 

In Birmingham a real effort was being made to try and produce a better 
service to the industrial consumer from the gas industry itself, which through 
no fault of its own has found itself an unwilling protagonist in the political 
arena. Domestic gas and industrial gas the latter with its continuous load, 
and as was said by Mr. John Walker, director of the Morgan Crucible Co. Ltd., 
‘A spreader of on-costs”; and the former selling in penny packets at relatively 
high cost per therm per consumer. 

Instead of resolving itself as a commercial proposition gas has unfortunately 
become a political one. Every consumer carries One vote if he or she is over 
21, and it appears there are only a few hundred thousand potential votes on the 
industrial side! That is the problem and one cannot blame altogether the gas 
technologists for a state of society which ts forced on them by democracy! 

Diverging, from gas to electricity, Birlec Ltd.. has just celebrated the 
twenty-fifth anniversary of life and it seems odd that it has only lived in one 
veneration! Most of us remember the pioneering etforts of the late A. Glynne 
Lobley who 25 years ago had the idea of continuous furnaces. The activities 
of the company in the pottery field are exceedingly well known. Their con 
tribution towards the manufacture of nickel alloy belting has in itself been 
4 worthwhile contribution to pottery production, and what 1s more, Birlec 
td.. have themselves devised a technique for belt manufacture which has 
enabled them to produce a better and cheaper belt than by the orthodox 
methods once employed by the experts 

Yet turning from electricity back again to gas and in view of the “feelings” 
on this subject among the potters the paper by Mr. J. Walker, director of the 
Morgan Crucible Co, Ltd.. 1s being reproduced in full because he appreciates 
the problems which confront the gas industry and their potential contribution 
to the national economy —and vet in between the lines he tells the story of how 
something which is good for everyone on a long-term basis is to some extent 
being hamstrung by something which 1s bad and all in the interests yes. you 


ive guessed right —the politicians! 
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stah We dgwood COn- 
lathe in 765 
thi that a new 


vould eventually be 


upersede steel 
tools. loday this new 
material Prolite’ Cemented 
Tung ten Carbide is used 
for Pottery ‘Tools which 
Maintain, economically, the 


high quality products created 
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‘OME time ago the North Statlord- 

shire Chamber of Commerce com- 
plained to the National Coal Board 
that the importation of coal from 
other areas 1s costing the pottery in- 
dustry an extra £30,000 per annum, 
and on April 28th a deputation trom 
the Chamber of Commerce met 
the members of the West Midlands 
Divisional Coal Board. The deputa- 
tion stressed that gas coal was being 


imported into the area the 
North-East at a cost of £30,000) per 
annum, whilst coal from North Stat- 
fordshire was being sent to. other 
areas. The Board stated that’ the 
allocation of gas coal was on a 
national basis. 
Joint Statement 
After the meeting a joint statement 
was issued which was as follows: 
Representatives of the North 
Staffordshire Chamber of Com- 
merce and the West Midlands 


Divisional Coal Board met today to 
discuss points affecting coal supplies 
in the North Staffordshire Area 

The subjects discussed were: (1) 
The Coal Board’s intention to 
shortly create a Divisional selling 
organisation: (2) The supply of gas 
coal from the North-East Division 
into Stoke-on-Trent 

On the first subject, the Divisional 
Board gave the Chamber an assur- 
ance that whatever form the Divi- 
sional selling organisation takes, it 
is the intention of the Board to 
maintain in North Stattordshire ade- 
guate arrangements for local 
tact with consumers and 
vice from the existing Sales Office at 
Stoke-on-Trent 

On the second subject. the Cham- 
ber quoted figures to show that the 
supply of coal from the North-East 
Division the price ot 
by 29d 


con- 


sales Ser- 


as 


increased 


per therm, which, in terms 
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of consumption by the pottery in 
dustry, accounted for approximately 
£30,000 per annum 


Coal Allocation 
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In reply, the Board explained that 
the allocation of fuel 
national one and discussed 
between the Ministry of Fuel and 
Power, the National Gas Couneil, 
and the National Coal Board, and 
the resulting agreed programme has 
to be operated by the Divisions 

The shortage of coal can only be 
resolved by substantial 
in overall output 

In this, North Stathordshire 
lieries have a big part to play with 
their large gas coal reserves, still 
waiting to be mined, but it must 
look for major assistance through 
increased Manpower 

Experienced miners trom. other 
parts of the country can be found 
employment North Stathordshire 
as soon as houses can be provided 
for them and their tamilies. It 
hoped that the newly-formed Coal 


ga 


fully 


Is i 


IS 


a nerease 


col 


IS 


Industry Housing Association, act 
ing in conjunction with local 
authorities, will go a long way to 


resolve the shortage 

problem 

It was pointed out, however, by the 
Secretary of the North Statlordshire 
Chamber of Commerce that the tssue 
of a joint statement did not mean 
ceptance of the Coal Board’s explana 
trons The added that the 


volume of supplies from the North 


mMan-power 


secretary 


Fast has increased substantially over 
the last three vears. amounting to 
65,069 tons, or about 252 per cent. ot 
the total intake He continued that 
the difference price between this 
coal and that which ts mined locally 
is about 12s. Sd. per ton, which is ac 
counted for by the cost of transport 
There prevailed the inomaly that 
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Essential to Reduce Prices 

M Alec Maddock. chairman of tht 
Giaas Committee of the British Potters 
Manufacturers’ Federation, satd that 


if ised a muillo 

ot coal. and now. largely througt 
thi Hroduction of continuous tunnel 
t iw it Was only ising 400.0000) tons 
Ihe questions were, what had hap 
pened to the 600,000) tons of solid 
{ ived, and why should it be nece 

nport gas coal trom the 
North bast’? He continued by saying 
that i Was most essential to get pot 
tery prices down due to world com 
petition \ reduction in the price of 
ras for the firing of pottery in’ the 


lvht of the above figures would be a 


i most dismal story’ Readers 
will recall that as tar back as Septem 
ber 19S] it Was reported in 
C eran of the appheation made to 
the West Midlands Gas Consultative 
Council by a deputation trom. the 


British Pottery Manutacturers 
bFederation after the Gas Board had 


Special Tarifl 

At that date the deputation, consist 
ing of Mr. Maddock (lohn Maddock 
Burslem), Mr. James Meakin 

Meakin, Hanley), Mr. John 
H ind S. I Plant 
Longton), Mr. Ralph Halkett (Gas 
Consultant to the British P.M.F.), and 
Mr. Ho Jerrett: (Deputy-Chairman 
of British PM F.), pointed out the in 
tense competition trom abroad which 
pottery was facing, (and which has 
since been turther intensified.) They 


made a special plea for a preferential 
tarith ait was pointed out that the pot 
ters consumed vas continuously, and 
that they had been encouraged te 
change trom solid tuel to gas in ther 
firing schedules The Consultative 
( ouncil concluded by saving that thes 
would send a memorandum the 
West) Midlands Gas Board “asking 
them to vive it therr careful considera 
tion in computing their tariffs.” 

The story can be picked up again on 
» 47 November issue otf 


Pav 


era one reads that the 
West Midlands Gas Bourd regretted 


their increased taritis, but pointed ou! 
that coal prices from the National C oa! 
Board had risen considerably The, 
Stated that fuel was being delivered 
trom the North-East to North Stat 
fordshire at an increased price ot 
lls. 6d. per ton to cover transport 
costs, but the potters made little 
headw ay' 

And now come the overtures trom 
the North Stathordshire Chamber 


Commerce! 


No Redress 


Undoubtedly, here is instance 
Where the plan on paper relating to 
Consultative Councils talls down com 
pletely The consumer seems to have 
no redress whatsoever The Gas Act 
ind the Coal Act only converge upon 
one another through the Minister ot 
Fuel and Power, who has sole ovet 
riding authority to appoint members 
of either board or of the Consulta 
tive Councils The Acts have led to 
buck-passing on the highest plane for 
the customer complains about his gas 
bill, the Gas Board complain about the 
cost of its coal -the only satisfaction 
that is obtained ts that gas coal ts allo- 
cated by the Gas Board on a national 
basis. Obviously, only the Munister 
can intervene, but when the investiga- 
tion began it was a Labour Minister, 
and now it is a Conservative Mints 
ter, so that there is an opportunity for 
buck-passing even on a higher plane 
still 

Surely this 1s one instance where it 
will be realised that the operation of 
such Acts as the Gas and Coal Acts. 
iltthough theoretically designed to help 
the customer by encouraging the tuel 
industry, in etfect puts him in a frus 
trating position, the like of which he 
has never previously suffered 


Record Brick Output. Scottish brick 
production reeched a record output of 
61.620,000 March. 1982, according to 
Ministry of Works figures just issued 
This compares with 54,596,000 in March 
19S] The March, 1952, figure was 
achieved over 23! working days giving 
in average of 2,622,000 bricks per day 
The record for the first quarter of 1952 
is equally impressive 169,325,000 
which is 12 per cent. better than 1951 
ind 32 per cent. better than 1950 
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Most electric pottery kilns look the same. It is, however, only 


constant experiment by the men who use them that enables perfection 


to be reached. Such is the Grafton Kiln. Developed over the years it 


is NOW Outstanding in its class — that 1s why it costs a litthke more — that 


is Why it is the choice of artist potters throughout the country. Com- 


plete specifications and full details of all models will be sent upon request 


THE GRAFTON KILN 


THE APPLIED HEAT COMPANY LIMITED 


ELECFURN WORKS, WATFORD BY-PASS, WATFORD, HERTS 


Telephone > WATHORD 6094 Telegram GRAETION, WATEORD 


ae 
aha 
CERAMICS 
m 
AN 
/ 
7 
103 
= 


CERAMICS 


Sillimanite Refractories 


by 


W. L. GERMAN, M.Sc., Ph.D., F.R.I.-C. 


(Specially Contributed) 


Is i 
mineral, but 
often indiscrimi 
ill minerals of this 
kyanite, sillimanite, 
and “sillimanite” re 
have been made trom 
my one of them There are dit 
ferences in the physical properties of 
the minerals which identit, 
them Andalusite, which occurs in 
North and South America. France. 
Russia, Germany Spain, and Aus 
tralia orthorhombic ervstals 
of specific gravity 3°16, and its hard 
Moh’s Scale is 7 0-7°5,. With 
of which there are important 
India, Africa, and 
form triclinic 
vyravity of 360.) Sill 
orthorhombic, and its 


naturally occurring 


LIMANITE, AlO 
name is used 

to describe 
formula 
ind andalusite, 


lractories may 


serve to 


forms 
ness on 
inite 
deposits in 
America, the 


With a 


ervstal 

specific 
' 

manite is also 


Effect of Heat on Andalusite and 
Kv anite 

been Tor long time 
ind kvanite change on 


W Cireigz 


wives. the 
work on 


kvVanite 

Saussure in 

duns. les Alnes’ 
He noted that the 


| opaque 


eral became 
powdered after heat 
with andalu 
Haus W 
the change 


took 


¢ and that further 
heating had little effect. He con- 
cluded that kKyanite and andalusite 
changed to. sillimanite on heating 
H. M. Beekman’ measured the 
refractive index of the product formed 
by heating kyanite, and concluded that 
it could not be sillimanite 

E. S. Shepherd, G. A. Rankin, and 
F. Wright’ concluded that anda 
lusite changed slowly to sillimanite at 
temperatures. Kyanite changed 
more rapidly They were unable to 
identify the product definitely, but 
concluded that it was probably silli- 
manite, It is not dithicult to see there- 
tore, Why refractories derived trom 
andalusite and kyanite came to be 
referred to as “sillimanite.” 


high 


Only Stable Compound at High 
Temperatures 

N. L. Bowen and J. W 
studied =the equilibrium 
alumina and silica and showed 
it high temperature the only 
compound is 3AT.0,.2810. which 
called mullite. optical and 
ervstallographic properties it resembles 
and this, no doubt, ex- 
conclusions drawn by 


Greig 
between 

that 
Stable 


Was 


sillimanite, 
plains the 
earlier investigators 

Sillimanite itself begins to decom- 
pose above 1,545° C. into mullite and 
The ervstals formed in ceramic 
ware, and hitherto as. 
manite, are in fact mullite This was 
contirmed by T. S. Curtis. DL. Navias 
and N. P, Davey” have shown that 
while the X-ray. diffraction patterns 
ot sillimanite and mullite resemble 
other, there are important dit- 
ferences in certain’ lines which are 
sufficient to identify and differentiate 
the compounds 

They contirmed that) the 
developed in high calcined china and 


silica 


regarded 


ich 


ervstals 


( 
4 
4 
| 
; 
gravity is 323 
Crysta Spec. Hard 
Si init rthorhombic 3.93 6.7 
nit trichinic 4 
Andalusit rthorhombic 7-7°¢ 
\ 
heating und Jb 
: following review of 
this 
According th 
sus first described 
: his Vovage 
nublished 1796 
transparent) mut 
~ ind NAS Casily 
A similar 
2 
Vernadsk\ SHON 
described by de Saussure place 
rani! nn the fenoperature 
rapid Ne tc perature range 
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ball clays are mullite and not 


sillimanite. 


Sillimanite Refractories owe Desirable 
Properties to Mullite 

As mullite is a very refractory 
material, decomposing at 
into corundum and molten silica, the 
so-called sillimanite minerals are all 
calcined betore use to form mullite. It 
is this substance which confers refrac- 
toriness on the sillimanite refractories. 
Mullite interlocking 
needles, which mechanical 
strength when properly developed 
The calcination takes care of 
volume changes, which might other- 
Wise prove troublesome in-service 
Kyanite decomposes at about 1,300 
( with an increase volume. otf 


crystallises as 


give 


also 


approximately 10 per cent., andalusite 


at about 1.350 C. with little volume 
change, and sillimanite is not changed 
till about 1,545 ¢ W. Greig 
has shown that there no definite 
transformation — temperature The 
changes with kKyanite and andalusite 
are accompanied by absorption of 
heat The silica tormed with the 
mullite is probably crystobalite. 
While natural deposits of kyanite, 
form the cheapest method of 


IS 


Ss 


preparing sillimanite refractories, it 1s 
interesting to consider syntheses which 
have been proposed trom time. to 
ume. 

Thus A. Malinovsky 
process in which aluminous materials, 
such clays, Were smelted with a 
suitable reducing agent, such as coke, 
in the presence of iron oxide as a 
catalyst Aluminium carbide was 
formed an intermediate product 
and subsequently decomposed O 
claimed that a pure pro 
duct more easily obtained by 
mixing kaolinite and hydrated alumina 
by a wet method. and then slowly 
heating to 1,400° ¢ When wet the 
mixture may be moulded or mixed 
with grog. The author stated that the 
product was a mixture of crystalline 
and amorphous sillimanite, and soak 
1400 C. or higher reduced the 
of the latter, 


described a 


as 


dS 


ing at 
imount 


Artificial Sillimanite in Germany 
During the last war, when supplies 
of Indian kyanite were cut off, arti- 
ficial sillimanite was made on a com- 
mercial scale in Germany The cost 
about three times that of the 
product, and while the pro- 
of refractories made 


Was 
natural 


perties some 


Calcined rock ready to be ground and graded 
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ible with those 


it compar’ 
ide from the natural material, there 
t higher snrinkage The raw 
terial Were rollin aluminium 
mide, fused alumina, and small 
mmounts of felspar The aluminium 
froxide was ground cylinders 
{ with sillamanite till the particles 
G pass through a sieve containing 


10.000 meshes to. the Square cent 
metre The alumina, clay, and fels 
par were dry mixed for S min., and 
then the aluminium hydroxide slip 
sas added and the mixing continued 


for a total mixing time of 20 min. A 
typical formula is given as 


Clay 
Alum. hydroxide 140 
bused alumina 
belspar 14 

The finished mixing had approxi 


mately 2% per cent. of water, and was 
extruded, and cut into pieces about 
the size of a brick These were cal 
cined after drving The firing occu 
pied four-and-a-half to five davs in a 
tunnel oven. This included 24 hours 
soaking at the peak temperature of 
¢ This material was) then 
rushed and graded, and mixed with 
10 per cent. of a plastic clay as 
bond. before shaping retiring 
H. Wilson, ©.) FE. Sims, and F. W 
Schroeder prepared oan artificial 
Sillimanite by fusing mixtures of 
quart? china clay. fireclay, and 
alumina in-an electric furnace 

The sillimanite minerals have no 
plasticity, and for manutacturing pur 


poses, as has already been indicated 
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some bonding material must be used 
Ihe cheapest is clay, but this lowers 
the relractoriness 

This has been demonstrated by the 
late Dr. W. J. Rees ° who investigated 
the properties of Indian kyanite, cal 
cined to and mixed with 
ditterent amounts of clavs An ex 
tract of his results 1s given below 


fOriness 
lh 
Cone) 


Similar results were obtained with a 
siliceous fireclay bond 

The composition of the mix can 
therefore be adjusted to meet the 
service requirement, since there is no 
point in using more of an expensive 
material like sillimanite than 1s neces 
sary to give the refractoriness required 


Manufacture of Sillimanite 
Refractories 

In manufacture the raw material ts 
commonly calcined to ¢ 
for a day This brings about mullite 
formation, and also makes the mate- 
rial easier to) crush After crushing 
the material is graded. Where a finer 
grog is required it may be necessary 
to grind in a evlinder. After mixing 
with the refractory clav and = water. 
Shaping is carried out by the standard 
methods such as casting, jolleyving. 
extrusion, and pressing. For com- 
paratively low grade material the fire 
clay addition may vary trom 34-60 
per cent.. and the ware ts fired at 
1,S00-1,600° ©. Super grade products 
have only about S per cent. of clay 
added and are fired to a higher tem- 
perature (cf., E. Rosenthal’ ) 

The properties of refractories con- 
taining sillimanite have been the 
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These latest type Simpson ‘‘ Mix-mullers”’ 
provide ‘the heart’ of your dry-mix process. 
Through the use of air-floated clays the 
need for blungers, filter presses, and 
magnetic separators is eliminated. Proved 
in use on (a) Refractory Brick (b) Electrical 
porcelain (c) Tiles and other ceramic bodies. = 
Results are extremely accurate—each batch : 
is controlled to desired specifications. 


On 


* 


\ 


Inset picture shows the No. 2 size with 
mullers (adjustable for height from 
bottom of pan) and the plows which 
turn over the material and direct it 
in front of the mullers. The Hood 
(not shown) supplied as standard for 
all ceramic installations. 


* The AUGUST-SIMPSON MIX- 
MULLER Model 00 for 
laboratory or pilot plant 
work—capacity 4 cu. ft. 
per batch. Automatic dis- 
charge, this model is fitted 
with a Three-speed Drive. 


7 an. 

DEMONSTRATIONS: Our demonstration plant is | 
available for either small or large-scale tests Cone Conadaya, 

with your own materials. All tests are treated — Europe, 


confidentially. 


TELEPHONE: 


LIMITED AUGUST, HALIFAX 
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burning kyanite in the production of P.B. Sillimanite 


Note arches of sillimanite brick 


ol 


isworth 


imber mvestigauions 
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itfected 
one 
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\ mixture with 
showed marked 

by soda lime 

iv \dixtures with 
t the retrac 
resistant than 


vr cent ( 


more 


ol 
used in tunnel 
H Riddle and 
used retractories 


site nd 


behaviour 


show ed 


best mixtures melted above 
one 40 (1,885 which ts 
similar to the value given by W. J 
Rees (loc. cit.) for kvyanite, bonded 
with organic materials. Load-bearing 
properties were tested at high tem- 
peratures using a 9 in. brick, and also 
by bars supported at the ends and 
carrying loads 
The brick showed 
under a load of 40 
The transverse testing bars 
12 in. long, 2 in. wide, and in. 
They were placed on supports 
apart \ 45 Ib. gave 
ig at Cone in. with 
load at Cone Stability 
showed the retractories to be 
latively constant in volume, and they 
with They un 
kiln Saggars used 
12. had a life in ol 
eveles, and at Cone the 
vear©s, 
were much older and 
Kiln cars with 
superstructures had been in 
Cone 16) for 5S vears, as 
months with fireclay. The 


that the 
Orton ¢ 


deformation 
Sq. in. at 


no 
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Were 
thick 
1 | ot 
ind 
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material was also satisfactory for the 
heating zone of Dressler kilns 

R. Twells’’ has confirmed the use- 
fulness of sillimanite refractories in 
kilns, especially when volume stability 
and resistance to thermal shock are 
required. 

The list of uses of sillimanite at 
present is formidable, and one sup- 
plier advertises the following applica- 
tions: In furnaces it is used tor 
combustion chambers, recuperator 
tubes. and for any parts that have to 
support heavy loads at high tempera- 
tures, or are subject to thermal shock 
It can be used as a lining for frit 
kilns, where its resistance to attack by 
molten glassy material is useful. For 
the same reason it Is used in the pot 
and tank furnaces where glass 
melted in those parts which are nor- 
mally subjected to heavy corrosion 
It is also applied to making the jets in 
glass wool furnaces, and as an ingre- 
dient in cements used for patching 
furnaces In the cement industry it 
is used for lining the burning zone ot 
the rotary clinker kilns 

In the manufacture of 


Is 


pottery and 


CERAMICS 


clav wares it 1s widely utilised in the 
firing zones of continuous tunnel 
ovens, and also tor the manufacture 
of kiln bats and furniture. Its high 
electrical resistance at elevated tem- 
peratures is useful in the construction 
of electrically-fired kilns, in) which 
sillimanite formers or blocks are used 
to support the metallic resistors 

The material is also used in the 
electrical trade for formers for wire- 
wound electric fires, for powder-filled 
tubular immersion heaters, and tor 
cement-filled hot plates. It can be 
added to ceramic bodies to reduce 
shrinkage and thermal expansion, and 
to improve refractoriness, strength, 
and electrical resistance 

Its exceptional properties also make 
it an important material of construc 
tion in the chemical industry, such as 
for certain parts of zine and gold smelt 
ing furnaces, and it is also used to 
resist the action of alkali in furnaces 
used for the production of sodium 
silicate and sulphide. 

F. H. Clews, H. E 
Green have described 
ments to produce sillimanite 


Dobbin, and A 
experl- 
products 


Deck of kiln car being repaired with sillimanite bricks and bonding 
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with high porosity [he aim was to 
obtain a material of low heat capacity 
ind conductivits combined with 
tabilits under load Addition of 
S30 per cent. of anthracite to a 


bonded with 
and subsequent 


sillimanite 
bentonite 


mixture of 


per cent ot 


firing at temperatures over 1.5000 ¢ 

gave a product with 60-70 per cent 
porosity and satisfactory strength 
Slightly better results were obtained 


by frothing the mixture with acid and 
sluminium powder, but it was difficult 
to control the operation 

Additions of paper pulp followed 
by firing at 1400 C. were also tried, 
ind gave materials with 60-65 per cent 
porosity. and a refractoriness under 
load of 1,350 C. High shrinkage anc 
cracking were drawbacks. These were 
overcome by the use of a porous 
grog from the earher ex 
periments. This increased the poro- 
sity, but there was less stability under 


sillimanite 


load 

\ Chadevron and W. J. Rees 
have pointed out that sillimanite re 
fractories are only used to a limited 


extent in the steel industry because 
of them lower resistance ferrugi 
nous slags than basic refractories ot 


comparable price They carried out 
xpermments to see whether the resist 
ance could be improved by additions 
oxide and chrome 
Addition of up to IS- per 
chrome oxide markedly increased the 


ef chromium ore 


cent. o1 


resistance to acid and busic open 
hearth slags. and to hammer scale 
Ihe refractoriness under load was 


lowered by these additions 


ind when the amount of chromium 


xide was further increased — the 
lowering Was ippreciable Similat 
result\ were obtained with chrome 


ore. but the resistance to slag attack 
was less marked All the muxtures 
high resistance to 


ined showed 


spalling These examples illustrate 
how research may extend the useful 
“ss of Siilimanite refractories 
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PACKING EXPORT GOODS 


\ ORE than 18.000 tons of British 
4 wood wool were used in the pack- 
Brtish export goods during the 
said Mr. FE. W. Baldwin, chatr- 
man of the Association of British Wood 
Wool Manufacturers. at the Tenth An 
nual Meeting of the Association held in 
London recently 

He said that 
cent. of the wood 
members and that in 
goods up to £100,000 in value have been 
p icked in | ton of wood wool 

Mr. Baldwin went on to say that wood 
wool could be produced in a variety of 
rades to meet all packing needs and as 


ing of 
past year 


this represented 75 per 
wool produced by 
some cases export 


its use. unlike substitutes. was freely 
permitted by the U.S.A. authorities, it 
had a special attraction for dollar 


exporters 

The Association of British Wood Yoo! 
NMiinufacturers represents manufacturers 
of more than 98 per cent. of wood woocl 
this 
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TUNNEL KILN TESTING 


WHEN the early tunnel kilns were 

built, wood and coal were the 
principal fuels, and it was therefore 
necessary to operate them with the fire 
zone under draught. These kilns were 
not very successful. There was con- 
siderable channelling of hot and cold 
gases in the tire and preheat zones, and 
because of the high draught there was 
considerable leakage of cold air from 
under the cars and around the doors of 
the kiln. 

Only after kiln designers turned to 
gas and oil fuel and found that the 
fire zone could be maintained under a 
slight pressure was a real measure of 
success reached. With the fire zone 
under pressure, it Was necessary to 
raise the pressure in the cooling zone 
in order to maintain the flow of gases 
in the right direction. The exit end ot 
the kiln was enclosed and a fan added 
to force air in. To avoid reducing 
conditions directly in front of the oil 
or gas burners, it was found necessary 
to supply nearly all the air for com- 
bustion through or around — the 
burners 

Since less secondary air was needed 
in the fire zone, it Was necessary to 
provide means of maintaining the flow 
of cooling air. This was done by 
providing relief ports where the ex- 
cess from the cooling zone could be 
removed. This clean hot air was then 
used in waste heat driers 

It was soon recognised that there 
was a tendency for the hot gases to 
stay near the top of the tunnel, par- 
ticularly in the preheat zone. To over 
come this tendency and to provide a 
means of controlling the rate of pre- 


Fig. 1. The outline 
and firing curve 
for a typical tunnel 
kiln firing heavy 
clay products; (a) 
entrance (b)  ex- 
haust fan. stack, 
hollow wall, and 
exhaust ports 

preheat zone 

fire zone (e) 

ing zone, and 

thermocoupLes 
spaced along. the 
crown of the kiln 


heat, some kiln designers provided ex- 
haust ports along a hollow wall, which 
extended about one-third the length 
of the preheat zone. The ports were 
at car deck level, to pull the heat from 
the top of the tunnel down through 
the setting and out the stack. They 
were also adjustable in order to give 
a means of controlling the tempera- 
ture distribution curve in the preheat 
zone. 

Finally, a means of determining 
temperatures in the kiln was provided 
A string of thermocouples was 
stalled in the crown of the kilns from 
entrance to exit. In many kilns, a 
thermocouple was also placed in each 
firebox to help keep the fire zone even 

In Fig. | are shown from left to 
right: 

(a) The vestibule, a means of intro- 
ducing cars to the kiln without 
having the end of the kiln open 
to room pressure at any time 
Exhaust fan, stack, hollow wall, 
and exhaust ports for control ot 
the rate of preheat. 

Preheat zone where the ware 1s 
heated as the combustion gases 
are cooled. 

Fireboxes in the fire zone where 
the fuel 1s added and the maxt- 
mum temperature ts reached 
Cooling zone with relief ports 
where much of the air added at 
the end of the kiln for cooling 
the ware is allowed to escape 
from the tunnel. This hot air ts 
then used in waste heat driers. 
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Thermocouples spaced along the 
rown Of the 

Ihe lower portion. of Fig a 
{vf il firing curve as taken from the 
thermocoupies ( ouple 1 wall depend 

‘ ) c on the temperature of the 
Iris ‘ preheater This was 
perating without a preheater, and the 
first iple Was oni 120 ouples 
nd 3 can be regulated to a certain 
extent by changing the size and distr 
bution of the exhaust ports. In. this 
ise the temperature was 70) I on 
ind 1280) on 3.) Couples 4 and 
here at 1.500) | ind 1.730 I ean 
ntrolled somewhat by regulating 
| C oupies ¢ 7. and Y, at 

1 940 1 960 ind 1.950 

t! particular kiln, can be con 
tro d by adjustment to the burners 

t! fire zone. Leaving the tire zone 

temperature dropped ino tatrly 
trarght line to 1,640 1,120 ind 

I Proyecting this out to the end 
ot the kiln. the car vould leave at 
ry stn | 

But isthis a true curve for the ware 
rong through the tunnel kiln? Does 
{? vare follow the same curve as the 
temperatures indicated by the crown 
thermocouples’? Whats the tempera 
tore in the bottom of the setting when 
rown temperature is between 
ind 1200) FF? 

It | cit ded to. tind the answers 
to these questions by running traveling 
thermocouple tests on a number ot 
» hiring Variety ol products 
Phermocouples were placed directly in 


the etting. one near the top and one 
st above the eal deck ind extended 
eck and fastened to com 


nensating lead wire which dragged 


In are shown the results ol 


the traveling thermocouple test on the 
same kiln asain Fig. 1 The couple in 
the top of t tting (a) Started up 


emp 
o 


fairly rapidly until it reached 900° I 
then flattened out and took a fairly 
even course from there to the fire 
zone The bottom temperature (b), 
however, stayed below 100 F. for six 
car lengths. At couple two the crown 
is the top is and the 
bottom 200° a dilference of nearly 
15 F. per in. Through the last part 
of the exhaust zone the bottom tem 
perature fluctuates us the hot gases are 
pulled down through the setting and 
out the exhaust ports The bottom 
ends up about 300° F. below the top 
as they leave the exhaust zone, and 
this is slowly reduced until, at the first 
firebox, the difference is only SO” I 
Through the fire zone the bottom tem 
perature exceeds the top slightly 
directly in front of the fireboxes until 
box & is reached where the tempera 
ture shoots up about 60 F.. positive 
proof that 8 was out of balance with 
the rest of the fire zone. In the cool 
ing zone the bottom temperature falls 
off a little faster than the crown tem 
perature, but is a fairly even curve to 
the end of the kiln. The top, however. 
stavs well above the crown tempera 
ture. and is still above 800) F. when 
the car nears the end of the tunnel. At 
this point it is hit by air from. the 
cooling fan and drops like a shot to 

This was what we were looking for 
This kiln was being operated at that 
time on a very slow schedule of ten 
cars. a total of 120 hours The face 
bricks in the bottom of the setting were 
fine, but the dense burning floor tiles 
used for top setting, even at this slow 
schedule. were cool-cracking Thus 
it was found that while the crown 
couples indicated a smooth cooling 
curve, the dense top setting was in 
reality being subjected to a blast of 
cold air just at a eritical point in the 


cooling curve 


Fig. 2. Results of 

the traveling ther- 
mocouple test for 
the kiln as 
shown in Fig. |; (a) 
top of setting (b) 
bottom of setting 
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CERAMICS 


FELSPARS IN CERAMIC 
BODIES 


C. McDOWALL 


Ts range of ceramic whiteware 
compositions has been extensively 
20 years and now 
with exceptional 
resistance to. ther- 
mal spalling, resistance to dielectric 
breakdown or other properties 
The economic and technical ditficul- 
ties of their production and utilisation 
has prevented any comparatively 
large replacement of the traditional 
telspar-clay-quartz type bodies in the 
helds of pottery and indus- 
trial porcelain 


sidened in the last 
products 
physical strength, 


includes 


domestic 


Procedure 

Felspars generally occur associated 
other mainly quartz. 
bor various reasons” these other 
minerals may be removed, e.g., iron 
bearing minerals because of colour, 
quartz to increase the felspar content 
of the material. The felspars are then 
dry or wet ground to predetermined 
particle and mixed with clays 
ind quartz 

The telspar in water may decom- 
pose and give up alkalis to the sus- 
pending electrolyte so modifying the 
relationships The 
bonded into this hetero- 
system and the particle 
boundaries contact air, clay and 
quartz particles 

As firing proceeds, the differential 
thermal — expansion between the 
erystalline telspars and other materials 
movement of this 


with minerals 


sizes 


physico-chemical 
telspar ots 


reneous 


may some 


now 


cause 
rigid structure 


and W. VOSE 


At a certain temperature the fel- 
spars fuse, expand, wet the other par- 
ticles and as the temperature increases, 
the viscosity decreases. Surface wet- 
ting by the liquid phase develops sur- 
face tension forces which are said to 
draw the particles of refractory 
aggregate together. The air capillaries 
are closed or filled in and at some 
Stage the temperature increase ceases 
and cooling begins. This explanation 
generally used and accepted needs a 
critical examination (Note. The 
sintering of the particles or solid to 
solid reactions are excluded from 
these considerations.) 

The glass and heterogeneous 
crystal phases cool together. The glass 
and crystal phases have different ther- 
mal contraction properties which 
cause strains when the glassy phase 
has been cooled to a non-liquid state 
(non-liquid from this physical aspect) 

The glass will now be of a different 
composition from the original felspar 
glass because of differential solution 
of the refractory crystal constituents, 
e.g.. quartz, mullite. 

The crystalline refractory constitu- 
ents may or may not have changed. 
New crystalline compounds may have 
been formed. 

The paper continues by giving 
details on the properties of felspars, 
including relevant phase diagrams. 


The Melting of Felspars 

The value of felspars in ceramics 
is due to its fusion alone and in 
association with the other components 
of the compositions whereby it bonds 
them together. A practice arose of 
testing the suitability of felspars for 
this purpose by grinding the material. 
making cones or similar shapes, and 
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at predetermined  tem- 
peratures, From the fusibility, deter- 
mined by a visual examination of 
these test pieces, the suitability of the 
material was determined A most 
misleading procedure. 

It is clear that the following pro- 
perties are significant in the melting 
and plastic deformation of a felspar: 

(a) The chemical composition of 
the felspar-—-which will determine the 
equilibrium state when heated to a 
specified temperature. 

(b) The mineralogical composition 
which determines the initial points 
trom which the system moves towards 
the equilibrium state. 

(c) The particle size of mixed 
minerals which will determine the rate 
of movement towards the equilibrium 
State 

(d) The quantity of crystalline 
material in a partially fused mass and 
the size of the crystals. 

(e) The viscosity of the glass 
formed. The viscosity of melted fel- 
spar must be of great importance in 
the vitrification processes. The vis- 
cosity and the effect of temperature 
will be different in the case of a 
mineral with a definite fusion tem- 
perature, albite compared with 
one with an incongruent melting 
point, e.g., orthoclase, where the melt 
consists of liquid plus solid phase 
(leucite). The apparent viscosity of a 
mineral mixture will a!so be different 
from that of the minerals in- solid 
solution and especially where one of 
the minerals is very refractory. e.g., 
anorthite and albite. 


firing them 


ESTABLISHED 


POTTERIES 
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When used in ceramic compositions, 
the reactions of felspar with the other 
body components are important and 
these are considered later. The limited 
value of the P.C.E. of a felspar alone 
as measure of its) suitability” for 
ceramic work 1s obvious 

The “melting point” of felspars has 
been the subject of a large amount of 
empirical work. 

Geller and Bunting’ consider that 
below 1,000° C. “felspar” acted as an 
inert aggregate whilst Duderoy finds 
“felspar” not entirely fused after 37 
hours firing to 1.3007 C. 

Details are then given of 
cosity of molten felspar, 
points, and the solubility 
and clay in felspars 


the vis 
softening 
of quartz 


Effect of the Type of Felspar Used 

Schramm and Hall’ estimate the 
quantity of glass in a true porcelain 
as about 2} times the percentage of 
felspar used. The mineralogical 
ditferences in felspars are considered 
not to be important provided the in- 
tegrated chemical composition of the 
components remains the same. This 
chemical equivalence does not refer 
to the quartz content, which must be 
considered as part of the quartz com- 
ponent of the whole body, but 
only the combined silica. They ex- 
amined the mixtures of soda and 
potash felspars and found leucite 
to be formed even at quite high soda 
contents. The danger in using the 
fusibility§ tests upon felspars from 
which to anticipate their action 
bodies was described. For example 
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Effect of Particle Size of Felspar 

It is generally Known that replace 
i finer grained telspar lowers 
point i 
body This 
temperature 


ment Dy 
the 


porcelain of 


throughout 


and sintering ot 
earthenware 


the 


porosity 


holds 
ranyve 
Geller Evans and ¢ ex 


imined the fusion of felspar in bodies, 


reamerl 


the spar having been prepared as all 
10, 20 and 75 microns 
spectively Ihe firing shrinkage and 
of vitrification took the antici 
courses Important observa 


however, upon 


below 35 re 
pated 
tions made, 
sections of fired body 
7.300" particles felspat 
below 10 microns could still be 
detected in considerable quantities 
At 1.250) ©. all telspar grains below 
10 microns had disappeared, but pat 
ticles 10-20) microns could still be 
observed, the larger particles in fairly 
sharp outline 
At 1.350) ¢ 


were 


ol 


all the particles of fel- 
spar below 10 micron and nearly all 
below 20 micron had dithused into 
the bodies. Larger particles remained, 
but on fusing had lost their sharp 
outlines They were mottled due to 
mullite erystals 

It is clear. therefore, that the ditfu- 
sion of tused particles ot felspar into 
a body a function of the particle 
size and temperature. With increase 
in temperature, the limiting particle 
size increases. The wider significance 
of these observations is under investi- 
gation The importance of surface 
ot both the tusible and refrac- 
conponents upon the rate and 
of interfacial reactions 1s 
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Fusion and Softening of Felspar in 
the Ceramic Body 


Evans 
States 


agreement with Geller, 
reamer above, Kramer 
that only tine felspar particles form 
the glassy matrix, the large ones re- 
taining their shane, fusing and becom- 
He that the 
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mullite crystals penetrate these liquid Of a series Of sections trom a sanitary 
masses. and electrical porcelain body which 
Norton — and Hodgdon were Were found to be similar. 

interested in the viscosity of the glass Fired at 1,250° C. for 10 min. to 
formed in the firing of felspathic = give zero porosity, almost all the fel- 
bodies and the rate of formation and = spar has melted. The felspar grains 
total quantity of the glass phase. have not diffused into the body but 
They suggested that an increase of remain as an isotropic mass” which 
20-30 ©. increases the rate of the — retain the outline of the original grains 
vitrification reactions tentold. Now, (No mention is made of the particle 
since the temperature coefficient of Sizes.) 

viscosity of typical glasses is not of With a longer time, Le., 100° min 
this order (Table 1) they consider at 1.200 still giving zero porosity, 
that the mechanism of the high tem- only the large felspar grains still 
perature reactions 1s the source of maintain their original outline, the 


this large temperature coefficient ground mass becoming more homo 
geneous 

Taser | Norton and Hodgedon now fired for 

TrMPERAIURE Viscosity OF Typical 1000 min. at 1.175 ©. and 10,000 

GLASS min. at 1.120 ©. with similar results 

Tempera ir: Zero porosity was Obtained and 


pseudomorphs of the large felspar 

ervstals were observed, with needle 

erystals of mullite embedded therein 

They considered that the mullite 

needles do not penetrate from the 

Whilst not describing the nature of © ground mass into the felspar crystal 
these high temperature reactions, they outhine-—-or vice versa, but that the 
fo give an account of an examination mullite crvstals are formed in the 
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felspar glass If this is so, some dittu 


sion into the felspar glass must have 


occurred because no mullite ob- 
tained by heating felspar alone 
Kramer on the contrary states 


“penetrate” 
crystals 


crystals 


felspar 


that the mullite 


the large tused 


Mullite Development 
It as 
the felspar does determine, Le., 
formation. Geller’ found 
noticeable influence amongst the 
wide range of felspars with which he 


quite clear that the nature of 
degree 


of mullite 


worked although only little dit- 
ference in mullite formation between 
bodies trom high albite and high 


orthoclase telspars Popova on re- 
microcline by — plagioclase 
increase mullitation” of 


placing 
found an 
the bodies 

McVay certainly using “coarse” 
felspar (graded between 20 and 200 
mesh) found that crystallisation starts 
it the boundary of the clay and fel- 
spar Ihe first mullite crystals are 
onentated nearly normal to the inter- 
face No mullite crystals were 
formed in the interior of the large 
although they were found 
exterior otf fused small 
and not orientated to. the 
Solution of clay would ex- 
Thus the two possible 
mullite formation are 


crystals, 
in the 
surface 
plarn this 
causes for 
“recom- 
large 


association ot 

clay” to torm 
crystals, and 

by solution of 
and subsequent 


(a) direct 
pe sed 


clay felspar 
erystallisation 


Felessotov and Stchepetow also find 
that telspar promotes the growth of 
mullite needles 
Orthoclase 
per 
ippears, 
Nauratel 
Norton 


dissolves only 
before mullite 
Fessler and 


felspar 


2 clay 


cent 
according to 
and Hodgdon have noted 
that diffusion and reaction processes 
ire highly important in the vitrifica- 
tion of ceramic bodies but that simple 
is not enough to ex- 
phenomena observed 


solvent 


plain the 


Translucency as Dependent upon the 


Felspar 
In his) work, Geller found the 
translucency of the bodies to gener 


ally increase with the potash content of 
the felspar. It 


should be noted. how 
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ever, that as the K_O content of his fel- 
spars increases, so does the total alkah 


content. The real cause may, there- 
fore, be an increase in the total glass 
content of the body. The same etfect, 
but in less degree, was noted in sub- 
stituting the felspars in a 50/50 flint 
telspar mixture. As we have seen 
above, the presence of clay increases 
the solution of quartz in felspar, thus 
increasing the glass formation. This 
would account for the difference as it 1s 
known that the percentage glass con- 
tent is an important criterion in the 
translucency of ceramic bodies 

There is no evidence of the potash 
felspar glasses having refractive in- 
dices widely different from the soda 
one 

The etfect of particle size on trans- 
lucency is not clear. Felessofov and 
Stchepetow’ find that translucency 
increases with increasing grain size of 
total non-plastics, quartz and felspar 
presumably. Semenotf and Avdeef, 
however, state that transparency in- 
creases with finer milling, although 
they are possibly referring only to the 
quartz 

Stuckert and Paul obtain maximum 
transparency with particle size of 
quartz and felspar of 10-25 microns. 


It would be expected that two 
mechanisms of light transference 
would operate 

(4) by passing through contiguous 

large particles of quartz or 


this case the 
the 


fused felspar. In 
coarser the non-plastics 
more translucent, and 

(b) by passing through a body with 


a high percentage of glassy 
phase. Here, those factors in- 
creasing the percentage’ of 
glassy phase will give’ higher 
translucency, high per- 
centage of felspar and finely 


ground. 


Thus the apparent 
could be resolved. 

The closer the refractive indices of 
glass and crystalline phases, and the 
lower the absorption of light of each 
ph ise, the more translucent, also 


contradictions 


Specific Gravity as a Measure of 


Glass Formation 
As seen earlier, felspar on fusing 
passes into a glass of lower density 
Chervinski by measuring the 


is 
Pen 
\ 
S | 
: 
| — 
|_| 


specific gravity tried to follow. the 
progress of vitrification of a porcelain 
body. He found a decrease in 
specific gravity in the region 1,000 - 
1.100° C. which is greater than that 
due to fusion of the felspar. Also 
that that part of the vitrification pro- 
cess accompanied by a considerable 
lowering of the specific gravity ends 
at approximately 1,200 C. for porce- 
lain. Only a slight lowering of the 
specific gravity of the porcelain 
occurred over the range 1,200-1,300 
C. but it is greater in the interval 
1,300-1,400° C. when solution of clay 
and quartz is greater. 


Other Characteristics Affected by the 
Felspar 
Coefthcient of Expansion 


Geller’ experimented with different 
felspars, in vitreous semi- 
vitreous body given in Table 2. The 
thermal expansion was highest with 
the soda _ felspars. He concluded, 
thence, that the best result would be 
obtained with soda felspar in the body 
with potash spar in the glaze. 

Morey and Bowen’ explained the 
variations in thermal expansion of 
bodies with firing, thus; higher firing 
converts more quartz with a high 
thermal expansion to a glass with a 
lower thermal expansion. 


Geller’ also found semi- 
vitreous bodies which are cooled 
slowest show the highest average 
coetficient of expansion. 

TaBLeE 2 
Boptrs Usep ey GELLER 


Vitreous Semi-Vitreous 


Ball Clay 5 18-0 
Kaolin 80 
China Clay 29-0 
Flint 6 
Felspar 18 14 
Whiting 


Vechanical Streneth—General 

Geller’ could not relate differences 
in mechanical strength to the type of 
felspar and thought that the strength 
depended more on firing than upon 
felspar differences. 

Kramer’ states, however, that the 
glass composition is most important 
ind should be controlled to obtain 
the optimum physical characteristics. 

Felessofov and Stchepetow found 


the mechanical strength to decrease 
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increase in the size oft 
Snyder's) experiments 


with 


slightly 
the felspar 
in the clay-felspar-quartz field deter- 


mined that at cone the greatest 
strength is found in the high felspar, 
low flint area. With increased firing 
temperatures the area of highest 
strength tends to move towards the 
high clay/low. telspar composition 
The rate of vitrification is most atfec- 
ted by the flint content. The widest 
firing range occurs in bodies with less 
than 20 per cent. flint and at the same 
time a broader range of high strengths 
occur before the usual drop 
Chipping and impact strength and 
modulus of elasticity 


Little significant ditference has been 
attributed to the type felspar used 


Geller) found none. 
Mica 
Mica is generally associated with 


felspathic rocks and clays. In clay tt 
is generally very fine in particle size 
The difficulty in grinding the mica 
associated with felspars may lead to 
coarse mica in the body mixes. The 
properties of mica are therefore of 
some importance and the following 
notes will indicate the part it will be 
likely to play. 

Watts has suggested that micro- 
scopic Mica may exist in felspars and 
account for the excess alumina usually 
calculated as kaolin. 

Zwetsch showed that mica remains 
unaltered below 900° C. but at 950 
C. decomposition occurs and alumina 
and leucite are formed. 

Geller and Bunting in their ex- 
amination of the firing properties of 
clays and bodies found that mica had 
a marked effect upon the firing 
shrinkage of clays. 

Pure kaolinite shrunk about 3 per 
cent. between SOO and 1,000 ¢ 
Twenty grm. of mica to 100 grm. of 
clay turned this into an expansion of 
026 per cent. They considered that 
the mica effect is probably a reaction 
with the clay, as changes caused by it 
cannot be wholly accounted for by 
calculations based on thermal expan- 
sion measurements or specific gravity 
changes. No account had been taken. 
however, of the possible orientation 
effects of the mica particles during 
extrusion of the test pieces. 
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An Introduction to 
Prestressed Concrete 


by 


E. L. ROB 


(Northerr 


is his opening remarks to this paper 
the author dealt with the basic 
principles of prestressing concrete, in 
cluding the earlier methods, as well 
as the design principles employed He 
went on to sey 


Advantages 

The great advantage of prestressed 
concrete Over reinforced concrete Is 
that the product is entirely free trom 
cracks While it cannot be used tor 
all purposes to which reinforced con 
crete has been put, it can be used tor 
the majority of them. 

On the other hand, it can be used 
for certain types of construction which 
would prove impossible in reiniorced 
concrete. For instance, Professor Dis 
chinger of Berlin claimed that 
simply supported bridges with spans 


has 


WIRE UNDER TENSION 


SON, B.Sc. 


B ard) 

up to 350 ft. can be designed Many 
bridges on the Continent, particularly 
in France, have, in fact, been con 


structed using prestressed methods, and 
the finished effect of the compara 
tively slender, slightly curved arches 
are very pleasing to the eye 

It has another advantage which tn 
these times, when the shortage of steel 
is SO acute, presents a more practical 
By the use of high-tensile 
steel can be cut 
Compared with 


viewpoint 
steel the weight of 
down considerably 


similar reinforced concrete structures 
the amount of steel used can be re 
duced from 1 Sth to 1) 10th It also 


cuts down the amount of concrete used 
since the whole of the beam does use 
ful work, instead of only part of the 


beam as in ordinary reinforced con 


crete members 

The reduction in the amount of steel 
and concrete, and the consequent sav 
ing in the 


cost of materials should 
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nevertheless, be balanced against the 
cost of the special steel and the 
prestressing 


becomes 


extha 
ost of the 

equipment As 
widely used in 


prestressing 
this country the 
quantity of high-tensile steel 
meet the increased de 
no doubt, bring about a 
cost of the wire How 
prestressed concrete 


more 
greater 
produced to 
mand wall 
reduction in 
ever, eventually, 
will have to be judged entirely on tts 
own merus aS to whether it 1s a better 
product than reinforced concrete 


Methods of Creating Prestress 

There are two. principal methods 
of placing the wire under tension in 
the concrete 

(1) Pre-tensioning 

(2) Post-tensioning 

The method of  pre-tensioning is 
mostly used factories producing 
small prestressed concrete units, such 
ay railway Sleepers, floor beams, etc., 
where a number of the units can be 
manufactured at one operation The 
main part of the factory consists of a 
shop) generally about 300° ft 
long, where the moulds into which 
the units are cast are laid out on 
benches in several lines running the 
full length of the shop. At one end 
of each line of moulds are positioned 
coils of high-tensile steel wire. The 
wires from the coils are wound off 
and laid inside the line of moulds, 
being kept in their required positions 
by templates suitably spaced at inter 
The wires at one 


long 


vals along each line 


SPIRAL REINFORCEMENT 


end of the line are then securely fas- 
tened to an anchor block, while at the 
other end each wire is passed through 
a similar block and attached to a screw 
or hydraulic jack which pulls it to a 
pre-determined tension, sufficient to 
account for any losses due to shrink- 
age, creep, etc., and to subject the unit 
to the required compression needed 
for its ultimate use. Concrete 1s then 
poured round the wires until the moulds 
are filled. It is customary in pre- 
Stressed concrete work to use a con- 
crete mix having a low water-cement 
rao, in order to obtain a high degree 
of compressive strength. In order to 
obtain maximum compaction of the 
concrete in the mould, it is subjected 
to a vibratory action supplied by a 
vibrating machine mounted on rails 
each side of the line of moulds which 
passes over and subjects each mould 
in turn to a definite period of treat- 
ment. 

When the concrete has set  suffi- 
ciently to give a bonding action round 
the steel the wires are cut in the gap 
purposely left between the ends of each 
mould by acetylene torch. Although 
the highly stressed wires are partially 
held by the bonding action of the con- 
crete throughout the length of the 
member additional bond is created at 
each end due to the increase in dia- 
meter of the wire when the tension ts 
released. 

This is shown in Fig. |. acting as a 
fine tapered wedge protruding approxt- 
mately 3 in. into the end of the beam 
and preventing any further slip that 
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might occur. The units are then lifted 
from their moulds and stacked to cure 
for a few days, before dispatch trom 
the works. 

Individual moulds using the pre-ten- 
sioning method are also used for pre- 
fabrication in the factory for such 
sections as roof beams, pipe trestles. 
lamp standards, large floor joists, ete., 
the wires being anchored at one end 
and stretched at the opposite end of 
each mould. The moulds must be 
stoutly designed to take the force ol 
prestressing without buckling. The 
individual moulds have the advantage 
that steam curing of the concrete in 
order to accelerate hardening can be 
used by placing the moulds in a steam 
chamber. 

There are many different types of 
anchorages for wedging and gripping 
the wires after the jacks have been re- 
leased, all of which operate on the 
wedge system. The Ministry of Works 
use a small cylindrical chuck with a 
tapered annular hole. A tapered peg 


in two halves fits round the wire and 
is centred 
When 


hole of the chuck. 
ipplied to the wire 


in the 
tension ts 


the peg is drawn down the taper, 
thereby imparting an increasing grip 
to the wire as the tension increases 


Post-tensioning 

On all but small units, which can be 
easily fabricated and handled in the 
factory, Le., on all major construction 
work where the concrete must be cast 
in situ, the method of post tensioning 
is used. The steel wires in this case 
are stressed after the concrete has been 
placed and allowed to set. 

The hard-drawn wires, which are 
usually delivered in coils from the fac- 
tory are straightened by special 
machine and cut to required length. A 
total of 8, 10, 12, 18 or 32 wires are 
arranged round a steel spring of ap- 


proximately } in. external diameter to 
form cables. The cables are then 
wrapped with a special kraft paper 


and coating of bitumen to prevent 4 
bonding action with the concrete 
These cables are then placed in the 
structure in the same way as the mild 
steel reinforcement in normal rein- 
forced concrete construction and held 
in position by special riders or up- 
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CYLINDER OF WEDGING JACK FORMING 


PISTON OF TENSIONINC JACK 


WEDGING ATTACHMENT FOR 


WIRES TO JACK 


4A 


| / STRESSED 
STRES 


UNDER 
PRESSURE CYUNDER FOR TENSIONING 
Witt 


concrete 

Ihe 
special anchor blocks which 
nto the main concrete struc 
This svstem of non-bonded but 
inchored cables was in 
vsinnet, and the anchor 
tic yack bearing his 
widely used this 
block ind cone dal 
moin Fig. 2 Both the 
the male and temale 
coils ot hard Steel 
cone having an extra 
reement at its outer edge 
een that the pulling action 
tends to retain the grip 
two cones and thus pre 


that may occur 


SANDWICH PLATE 


WE OGING CONE 


The krevsinnet Jack double act 
ing. as shown-in Fig. 3, and is capable 
of exerting a force of 20 tons The 
feot of the jack is placed on the outer 
edge of the anchor blocks and the 
wires are wedged round the oute! 
evlindrical head of the yack. Oil is then 
pumped into the outer cylinder which, 
on moving outward causes the wires 
to become stretched The elongation 
of the wires is measured directly and 
checked from a pressure gauge reading 
of the oil in the evlinder. 

After the wires have been given the 
required tension, is: then pumped 
into the inner cylinder, which bears 
on the male cone and drives it home 
to form a secure wedge The jack 1s 
removed and grout is inserted under 
pressure through the hollow male cone 
to Si up the hollow centre of the 


ible 
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The Magnel-Blaton System is also 
used on this type of work The cable 
may be cast into the concrete in which 
cause itis Wrapped with thin sheet steel 
to prevent bond, alternatively it) may 
pass through a housing in the concrete 
section The wires are held in’ posi- 
tion at intervals by grills, and 
at each end pass through the centre otf 
a distributing plate cast into the con 
crete and thence to sandwich plates 
which bear on the distributing plate 
Fach sandwich plate (Fig. 4) anchors 
eight wires by means of four 
one Wire being held by the sliding sur- 
The hydraulically 
Stressing jack grips and 
Stresses tWo wires at a time. after 
which the steel wedge is driven home. 


spacer 


wedves 


fuce of each wedge 
operated 


the jack released, and attached to a 
further two wires for similar treat 
ment 


\ further method more recently de 
Veloped in this country is the Lee- 
MeCall system which employs alloy 
Steel rods from in. to in. diameter 
to produce prestress Tension is ap- 
plied by hydraulic jack, and is held by 
screwing up a@ special nut until it bears 
against a steel distribution plate. An 
outstanding feature of this system ts 
that the prestressing can be applied in 
Stages and repeated stressing and un 
can be carried out at any 
time before the rods are grouted in 


Stressing 


Tanks. 

During the explanation of 
prestressed methods the emphasis has 
been on the fabrication of beams, 
columns and slabs. Prestressing can be 
applied, however, to other types ol 
Structures, particularly circular tanks 
for containing water or other liquids 
Water-containing structures fabricated 
in normal reinforced concrete, have 
always been at a disadvantage. us the 
containing walls, especially in 
cular tanks, are under pure tension. As 
has already been explained, concrete 
has a very small tensile strength and 
therefore, the amount of mild steel re 
inforcement required is quite appre 
clable and practice amounts to 
approximately the weight of 
plate necessary were the same tank to 
be of steel plate construction Apart 
from this great disadvantage the con 
crete walls will invariably crack, due 
to the different elongations under 
stress of the two materials and allow 
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A COMPLETE 
ADVISORY SERVICE 
TO THE 

CLAY INDUSTRIES 


In addition to their designing and 


contracting activities in the world of 


ceramics, the International Furnace 
Equipment Co. Ltd. can make avail 
Services ol 


able to the industry the 


their trained specialists for assisting 
manufacturers of clay ware in finding 
solutions to the many problems which 


face them today. 


THIS SERVICE CAN COVER THE 
FOLLOWING: 


e@ Layout of new works and re- 


planning re-organising at 


existing plants. 


@ [nvestigation of new lines of manu 


facture and new methods of pro- 


duction. 
@ Mechanisation of processe: 


@ Scientific utilisation of fuel 


@ Heat recover and application to 


ancillary processes. 
@ Utilisation of low grade fuels. 


A preliminary survey of your plant 


can be carried out for a nominal fee 


THE INTERNATIONAL FURNACE 


EQUIPMENT COMPANY LIMITED 
ALDRIDGE, STAFFORDSHIRE 
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liquid in the tank to attack the rein 
forcement and also cause leakage 

By prestressing the walls of the tank 
to a figure sufficient to Compensate for 
the maximum fluid pressure on the 
and also the losses in_ pre- 
due to shrinkage plastic 
the concrete, the concrete 
ethcient as liquid 
material 


walls 
Stress 
flow in 
Hccomes 
containing 

Prestressed concrete circular tanks 
have, and are being constructed, in this 
country It is in America, however, 
this method has been fully in 
and developed, and where 


where 
vestigated 
large prestressed concrete tanks have 
been constructed 

One tank has a capacity of 4 million 
its outside diameter ts 167 fi 
with a side wall height of 30 ft The 
total thickness of the side wall is IS 
in., and the dome-shaped top cover (5 
icre in area) is only 4 in. thick. Mov 
able shuttering was used tor the con 
struction of the side walls, and after 
all the forms, mixing plant and distri- 
buting plants were set up the entire 


was poured continuously in 72 


gallons 


wall 

hours 
No. & gauge high-tensile steel wire. 

totalling ISOC miles in length, was used 


lor prestressing the walls, and = was 
wound round and tensioned in a most 
ingenious Way The method, now 
Standard practice on this type of work, 
involves the use of a wheeled carriage 
running on the top of the wall, at- 
tached by wire cables to the centre of 
dome. Krom this carriage a platform 
is suspended on the outside of the wall 
in the form of a painter’s cradle. On 
this platform is placed the wire-plac- 
ing machine complete with coils of 
wire, revolving and tensioning gear. 
The whole assembly revolves round 
and round the tank at a speed of ap- 
proximately 2 m_p.h., imparting to the 
wire the required prestress as it pro- 
ceeds. When the prestressing of the 
walls was completed in the above 
case, the induced stresses in the con- 
crete were sufficient to lift the dome 
2 in. clear of its framework. 

I have briefly described the construc- 
tion of this tank, principally to empha- 
sise to What extent prestressing can be 
used. Not only circular tanks but also 
large rectangular overhead storage 
reservoirs, aeroplane hangars, bridges, 
dams, multi-storey buildings, silos, ete., 
have all been constructed using pre- 
Stressed methods 


GRAIN SIZE DETERMINATIONS 


Pottery Section of the British 
Ceramic Society, at a meeting held 
recently at the North Statfordshire Tech 
College. heard a paper on “Some 
Eanermments in Rapid Methods of Grain 
Size) Determination.” given by Mr. I 
(s Leach. a student of the College. and 
i member of the staff of H. and G 
of Heretord. He mentioned that 
the usual method for a rapid determina 
fineness in the grinding of shin. 
glazes was the hydro 
er onginally introduced in 1942) by 
H W. Webb and S. W. Ratcliffe 
During re work on other mite 
Ils which are subjected to grinding 
had been given to the 
methods whereby the 
necessary for determina- 
Size could possibly be 
shortened still) further He went on to 
that thes were particularly interested 
which would eliminate 
method and 
a deflocculating 


nical 


Thynne 


tion «of 


flint stone and 


met 


search 


tinding 


new 
time 


tron of 


Sui\ 
Nn a procedure 
water dispersal 


hy nresent 


1 


he consequent need for 

izent 
The 

Rigden 


the Spekker photometer 


studies led the use of the 
apparatus and 
which. whilst 


specify surface 


avoiding calibration by special hydro 
meters, would not. Mr. Leach suggested. 
do away with the use of the normal 
hyvdrometer method the smaller 
laboratory since the cost of the new 
method in equipment would be a_ pro- 
hibiting influence other than for larger 
undertakings. 

In a description of experimental work 
using both kinds of apparatus, he showed 
that the precise surface obtained with, 
for example. the hydrometer could be 
decided directly in relation to the other 
methods. With the Spekker photometer 
very reliable results were achieved in a 
short time 

A further description 
anpolication of the method to ceramic 
colours and glazes as well as for flint 
and stone. based on results ex- 
ploratory experimental work 


covered the 


Agents.—It is learnt from 
Chr. Fahrner. Frederiksholme Kanal 2. 
Copenhagen, that they are interested in 
becoming agents or distributors in 
Scandinavia for equipment used in the 
manufacture of potters 


Overseas 
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The apparatus developed recently for study of the liquidus temperature 
(the highest temperature at which crystals can exist in equilibrium with a 
glass) and the crystallisation rate of glasses 


New Method Studies 
Crystallisation in Glasses 


(OUR AMERICAN CORRESPONDENT) 


RAPID, convenient method for 
4A determination of the liquidus 
temperature and the rate of crystal 
growth in glasses has recently been 
developed by O. H. Grauer, and E. 
H. Hamilton of the U.S. National 
Bureau of Standards. The technique 
is simple and easily mastered, making 
it possible for inexperienced 
operator to determine quickly data 
that formerly required much time and 
skill. It thus provides the glass tech- 
nologist with an effective means for 
assessing the effects of changes of 
composition on the stability of the 
glasses. 

In the development of new glass 
compositions, the most important 
limitation has been the possibility of 
devitrification, or the formation ot 
crystals in the glass, at high tempera- 
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tures. When this occurs, the usual 
result is a semi-opaque mixture of 
glass and crystals instead of highly 


homogeneous glass 
Even in the relatively stable glasses 
now in use, devitrification may take 
place during manufacture if the glass 
is kept too long at certain” high 
temperatures. 
Two properties 


transparent and 


of a glass which 
greatly influence devitrification are 
the liquidus temperature, or the 
highest temperature at which the 
molten glass can exist in equilibrium 
with crystals, and the rate of crystal 
growth. Most of the methods used 
to determine these properties have in- 
volved repeated heatings at different 
temperatures until the liquidus tem- 
perature is reached. The Bureau's 
method, on the other hand, employs 
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intervals along i 
platinum-rhodium 
then 

hace in 


temperature 


inserted in a 
Which os 
inthorm 
the 
intimate ther 


small mass 


the platinum illoy 
IS QUICKIN ittained 


ippropriate time interval 


the composition of the 


rystais grown ina 
omparative size 

by heating at a high 

A After 13) mir at 
After 26 mit at 860 C 


quel ched 
furnace. The 
examined 
microscope 
through an 
bottom of the 


Which crystals appeal 


ine sirip 


trom the 


rapid removal 
each cell are 
petrographic 


transmitted 


contents of 
with the 
light 
opening the 
The last cell in 
locates the position in the temperature 
vradient corresponding to the liquidus 
Rute of 
is determined by 
with ftilar micro 
meter at intervals during the pertod 
following removal trom the furnace 
Phe platinum-rhodium strip used at 
the Bureau is S$! in. long and in 
wide. The cells are | mm. deep and 
ire tapered from an opening 2mm 
in diameter at the top to a diameter 
of | mm. at the bottom. At one end 
of the channel the spaced 
in. between centres ina 
alone the length of the strip, provid 
ing a temperature difference between 
cells of FO° ¢ At the other end ol 
the channel the spaced in 
two parallel rows in, apart. In 
each of the parallel rows the cells are 
from centre to 
row offsets the 
along 


sine 


cell 


increase in the 
measul 


temperature 
al 


ing the crystals 


cells are 


single row 


cells are 


separated by in 
centre, but 
other by in., the 
the channel between 
ceeding cells Is only in 
operation, the holder is so placed in 
the temperature gradient that liquidus 
is determined within the 
spaced cells” of the parallel 
and measurements ot crystal 
the cells ol the 


since one 
distance 
centres of suc 
In actual 


temperature 
closely 
rOWS 
sive are made within 
single row 

The tubular furnace consists of two 
concentric. vrooved alundum 
separated by insulation and 
ina larger steel sheet which is packed 
with diatomaceous earth to 
heat The inner core is wound 
with platinum — 20 per cent rhodium 
wire along a central zone for a dis- 
tance of 6 in., and the outer core Is 
wound with a nickel-chromium alloy 
wire along 20 in. of its length 


cores 


encased 


reduce 


loss 


Femperatures within’ the furnace 
tre: measured with a movable plat 
num. platinum-rhodium thermocouple 
By adjusting the current) in both 
windings with small variable trans- 
formers, an almost linear temperature 
eradient is obtained. The maximum 
temperature of the furnace 1s held 
constant within 2) ©. by means of an 


electronic controller operating on a 
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AUSTRALIAN 


ZIRCON 


(995°, ZrSiO,—100, 200, 325 mesh and special purified 
ceramic grade) 


FOR CERAMIC GLAZES, VITREOUS ENAMELS, 
ELECTRICAL PORCELAINS REFRACTORIES 


LTD. 


Chancery 6041 
Central 6996 
Douglas 8338 


F. W. BERK & CO., 


Commonwealth House, New Oxford Street, London, W.C.1 
Fountain House, Fountain Street, Manchester 2 
65, West Regent Street, Glasgow, C.2 


thermocouple located in the hot zone locating the crystal boundary are 

This results in a stable gradient in the largely eliminated. Since the entire 

remainder of the furnace apparatus can be placed on the 

Good agreement has been obtained microscope stage and the © glass 

between results by this method and = samples examined directly, position- 

those obtained by the’ classical ing errors due to a_ broken. glass 

quenching method. The greatest specimen are avoided The 

deviation tor a series of determina- method has proved to be very useful 

tions of five different) glasses was solution of  devitrification 
Errors other” gradient problems arising in the production of 


large slabs of glass for interferometer 


methods due to flow of molten glass, 
plates in experimental glass plant. 


slow quenching, ditficulty in 


COLOUR & DISCOLORATION OF HEAVY CLAY WARE 


not only upon the particular form in 
which the iron was present, but the 


| ECENTLY. Mr. W. Noble of the 
British Ceramic Research Assocta- 


tion. spoke before the Institute of Clay 
Technology North Staffordshire Branch 

on the above subiect 

In illustrating his lecture with coloured 
slides. 1t was pointed out that the colour 
chemistry of natural clay is very closely 
ussociated with the oxides of iron, their 
compounds and their various complexes 
He was able to show the colour range 
which can be achieved by both ferric 
and ferrous oxides The author empha- 


sised that the colour after firing depended 
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firing temperature, the firing atmosphere. 
as well as the modifying influence of 
constituents in the clay such as alumina. 
magnesia, lime, silica, soda and potash 
The author continued by showing how 
by firing at higher temperatures unde 
reducing conditions, a blue outer screen 
only was given to certain bricks, whilst 
after the reducing temperature was from 
900-950" C., there was a complete blue 
ing effect giving the well-known 
“Staffordshire Blue” 
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Face Grinding 


Ceramic and Engineering 
Industries 


demand 
vrince V will grind 
ipposing surfaces 
i ind on a 
of the many 
ndustry 


nist 
piston 


ynobile 
nted by 
bands ind 


joints; in the general 
=obutfer and 
ind other plates 
CCT AMic ind 
ecenomicalls 


pro 


nsulators. spacers 
posts condenses parts ind in 
re et 


tubular 
there ile 


pump dises, and s 
nachine has 


vrinding 
this class of 


showr 


Scriy 
nd 
principle 
dises 


with 


rrinding 


ivontal spindles 
substantial 


en them 


yround 


Pass betw 


nclined 
wheel 
idjustable t 


ments 


Fig. | 


dises The 
situated at 


mounts two 


arrangements for the 


attachment 
of the machine 


truing 
truing 


the rear 
diamonds, and incorporates a compound 


which ts 


slide which 1s capable oft accurate move 

ent both parallel to and at right angles 
Provision is also made 
slightly 
lead 


the spindles 
the top slide 
that an angula 
ven to the 
The machine 


swive led 


to 
can be 


r tace ol 
when required 
t to 


dises 
Variety 


lends 
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of automatic and semi-automatic feeds 
according to the class of work involved 
Large pieces. for imstanee, are carried 
between the grinding discs by means of 
an endless-chain type of conveyor, while 
many types of flat: workpieces are best 
fed through between two vertical pres 
sure rollers which torce the pieces 
through the grinding passage along a 
horizontal work plate (Fig. 2). Other 
flat pieces are handled by a flat circular 
work carrier. of less thickness than the 
work. carrying series of holes 
pockets of a suitable shape to accom 
modate the piece. the latter being in 
serted by hand while the slowly-rotating 
work carner transports them between the 


grinding discs (Fig. 3) \ | 
An adaptation of this latter type of \ | 

carrier ts used for the grinding of the 

ends of the crosses for universal joints Fig 4 


The circular carrer this case has 


eight stations, each consisting of side-by 


side V’s (as shown at “A” Fig. 4) into double ends per hour, limits imposed on 
which the piece 1s loaded. while ixial this job being plus ninus in 

location of the piece at right angles ts The main dimensions of the new 
ensured by a cradle having two verti il machine are: Grinding dises each 24 in 
slots to receive the two arms which re dia. by 3 tn. wide by 16 1n hole Wheel 
not being ground Clamping of the head motors ¥ach 20 h.p. at 1,440 r.p.m 
piece in the V's ts effected automaticall The work-head motor has sixteen speeds 
hy the hinged compound lever “B.” the ind the maximum distance between face 
upper arm of which is provided with a of new grinding discs is TE} in 


pressure pad which. on the rotation of 


the work carrier. engages the inside o 


the fixed semi-circular cam and 

thus applies a gripping pressure Any Multi-duty Air Filter. In the April 
slight variation in the diameter of the 1952. issue. a Multi-duty Air Filter 
piece 1s accommodated by a spring inte! manufactured by Air Control Installa 
posed between the two levers With a tions Lid.. Ruislip. Middlesex. was des 
stock removal of the hourly cribed as a “multi-ray™ filter: the point 
production of these pieces is 1.200 is that it is a Multi-duty Atr Filter! 
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Industrial Gas Conference—Birmingham 


What Industry Wants from 
the Gas Industry 


by 


WALKER 


to make a lot more gas and both edu- 


| ET ome, as a@ starting point, give 
4 you six basic convictions widely cate and motivate industry to use it 
held and often announced to which properly 
1 heartil bseribe: (1) Coal isnt It would be inappropriate for me to 
toa tuel, but a valuable raw — get too involved in the matter of your 


ning the foundation of —industry’s capital investment pro- 
gramme vis-d-vis that of the electricity 
sold) too cheaply (3) It oa long generating authorities, etc., but many 
tanding crime that so much of it is in industry believe the gas making 

programme 1s too 


small 


material for 
our Whole economy (2) As such, it 1s 


Hurnt raw, wast 


ne the by-pro 
ducts polluting It has been sug- 
the if nosphere John Walker an indus- gested that this 
ind causing mon trialist. was vuest speaker at the programme may 
strous damage to morning session, and this was a have been res- 
issets which we worthy bécanse hee had no trained in an en- 
no of in never direct. connection with the vas to be 
iord fo replace industry He is a director of realistic and that 
(4) Our industrial the Morean Crucible Co.. and of it represents a 
productivity must orporated, New sensible demand 
be stepped up York. also manavine director of on Stat <¢e 
materially ind Morvan Refractories Ltd a materials, scarce 
quickly (S) director of the Douvlas  Fire- capital the 
shrunken capital andl of not unlimited re- 
resources have to the Whitriev Fireclay Co. Ltd sources ot the F 
1 be used to much : gas plant con- 
yreatelr idvan tractors 
tuve which not Such 
only means more naked thinking 


would certainly be appropriate to the 
times, but if indeed this is the trend of 
thought, T trust it will go further and 


eflective but more continuous utilisa 
tion of our plant and equipment. (6) 
No other nation can surpass” the 


results of our tnherent flair for re promote the trugality that plans 
search, We must do more of it, but, chiefly ino terms of a maximum of 
even more rnportant, it must be plant renewals, reconstruction, simpli- 
linked with vreater readiness and cul fication rather than a smaller pro- 


tivated ability, to apply the results | gramme of more elaborate innovation 


quickly in industry The obvious need for continuing 
How does all this atlect the user ands the integration long-term re- 
of gas? Tt means the using organisation already going on in the 
though they gas industry has its dangers As 
Winston Churchill once said: “Sir, we 

very genéral way and that the gas- must beware of needless innovation, 
making tndustry has to be prepared — especially when guided by logic.” 


maker 
industries Want more gus 


May appreciite it other than in a 


4 
C 
x 


But is this restraint in forward plan- 
ning really realistic’ I'm going to 
suggest it isn't and back this viewpoint 
by two main threads of argument 

First, it surely cannot be reconciled 
with the attainment of the gas 
industry's rightful place the 
National economy? Mr. J. H Dyde 
speaking as President of the Institu 
tion of Gas Engineers has the 
vas industry will get due recognition 
when the shortage of coal really 
seriously bars further increase In pro- 
ductivity —and this might be soon 


said 


key to Problem 


“Soon” perhaps it is this matter o! 
timing which ts the key to the pro- 
blem. Is the gas industry and o1 


others concerned with this programme 
looking back at the relative slowness 
of past progress in industrial use of 
and thence under-estimating the 
possible rate of future progress? The 
earlier Stages ol development) were 
slow. The first recorded use of gas In 
industry for purposes other than light- 
ing was. | believe. for tool heating in 
1838 In the late Thomas 
Fletcher was emphasising the poten- 
tial demand for industry. Some 20) 
vears ago Dr. Walters not only 
saving how gas could meet competi- 
tion, but enter many fields pre 
viously unsuitable, Many others have 
kept up the theme. Some areas have 
also done much yeoman practical 
work in the field and, no doubt, found 
the going tough 

But has the more 


Was 


also 


recent gathering 
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ol momentum been truls assessed 
The “Heyworth” report predicted a 

per cent. increase Bas sales 

between 1945 and 1955 In tact, bys 


1949 Si) 
cent 


Have 


gas sales rose by over -/ pel 

into the 
associated 
country 


vou looked closely 
rate of development in 
fields?’ Some in which this 
was lagging are now the 
much activity and often unsuspected 
I'm thinking especially of 
industry long a 
concerned with 


seene of 


progress 
the refractories 
humble much 
traditional craftsmanship and hand 
capped by excessively low price levels, 
ind improving 
This is allowing 
design 


sistel 


but now modernising 


with great rapidity 


big improvement furnace 
and making practical the ambitions otf 
technologists many heat using 
industries 

All this is adding up and there ts 
likely to be surprise not only at the 


total but the speed of its mounting 


The note. in submitting 
evidence to the Committee on 
National Fuel Policy has stated that, 
judging by present nals there 
should be a 40 per cent. increase In 
coal consumption in the gas iNduUstry 
by 1960 64 The situation deserves 


able to speak with 


the Government, 


that all) bodies 
authority should give 
through every appropriate channel. a 


hold forward-looking picture of the 
role the gas industry has in a sound 
National Fuel Policy Given due 


recognition and support our national 


genius for rising to the occasion can 
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he relied upon to cope with the 


dithculties of execution 

Ive said enough about what ts 
wanted quantitatively must turn 
to qualitative teatures These are 


sociated with trends in the 


and 


vaturally as 
mdustries 


Space Heating 

| believe even the most dved 
reactionary, Whatever he 
may think of the Welfare State or 
ivin coddling the workers,” 
convinced that the trend in 
practice to make 


Today 


in-the-woo 


howeve 
must be 
levislation ind 
working conditions more hygienic and 
common- 


comfortable ts) plain) sound 


sense. My experience of space or 
water heating by gas is confined to the 

of high temperature radiant 
heaters They ire. effective and 
ittractive because of the relatively 
low installation cost There is still 
scope, however, tor further improve- 
ment in appliance design Simple 


robustness essential, so that the 
heaters can be kept clean and etficient 
mintmum of attention 

There ts no need to say much about 
drying processes. The progress in this 
field has been one of the outstanding 
examples of initiative and education 
by the gas industry 


with a 


burnaces 

So to ovens and turnaces. Industry 
is and wants to go on making greater 
use of continuous-type ovens and fur- 


naces not only for tuel economy's 
sake, but because it wishes more and 
more to ensure that each and every 
article it makes receives the same 


predetermined heat-treatment 

Basically the continuous furnace ts 
the might approach and the last 20 
years has seen its widespread applica- 
tion from bakery ovens to enamelling, 
heat-treatment, ete., whilst today 
proportion of the tableware 
has been so fired 


steel 
large 
we eat off 
furnaces, however, 
is only the 
with an eve 
for reducing often 
temporary disillusionment. A 
furnace, as its name 
mphes, has to be continuously fed 
ind all is well, while 
Satistactory, but fur- 
awry products 


Installing such 
like a Wedding ceremony, 
first step and, to the user 
open Wastave, 
brings 


continuous 


ind discharged 
conditions are 


conditions go 


nace 


must and come out in a 
continuous stream—-faulty 

Such trying situations have brought 
many grey hairs to management, and 
itis an Obvious requirement that com- 
bustion in continuous furnaces should 
as possible, be automatically 
controlled 


still go in 


as far 


Io the gas industry this is both a 
challenge and a help 

No fuel better lends itself to auto- 
matic control than gas, but the 
burners must receive constant 
pressure and not only constant calori- 
fic value but with constant burning 
qualities. My experience is that calori- 
fic value is well maintained: pressures 


gas at 


are Variable, but this matter at least 
receives sympathetic consideration: 
in some. districts, however burning 


qualities would seem to be regarded 
significance This is a 
mistake and it ts stressed that the 
recognised test) burners) should be 
much more widely and regularly used 
than seems to be the case 


as of lesser 


Conversely, since there are practical 
limits to the degree of control which 
the gas making industry can atford to 
apply to the quality of its gas, there 
must be co-operative reconciliation of 
users wishes and the supply practic- 
abilities. Education is the answer to 
the stipulation of arbitrary limits on 


the quality of supply Additionally, 
the current work on the design of 
burners less sensitive to small varia- 


tions in quality needs be 


accelerated 


gas 


Design Points 

These pleas are reinforced by other 
trends in furnace design. Designers 
are trying more and more to burn the 
fuel much nearer to the point ot 
application and to let the products of 
combustion get at and uniformly 
bathe the articles being heat-treated. 
This not only increases the direct fuel 
economy for the obvious reason that 
less heat 1s wasted heating up remote 
parts of the furnace structure, but 
aims at still greater efficiencies by 
increasing the furnace’s payload of 
saleable ware 

Remarkable changes being 
effected in pottery kilns, for example, 
Where in old-fashioned units plates 
were heavily buried in dust and the 
whole encased in heavy fireclay boxes 
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DUST IS A MENACE— 


WE CAN REMOVE IT! 


Specialists in the 
extraction of every 
kind of dust, including 
sawdust and wood 


chippings. 


Enquiries invited for 
complete installations 
or for individual machine 


units 


B.U. SUPPLIES & MACHINERY CO. LTD. 
LAW STREET <= LEICESTER 


or saggars. The ratio of such kiln 
furniture to saleable ware could be as 
high as 6 or 8:1, whilst in modern 
kilns, aided by stronger refractories, 
much pottery is placed open on com- 
paratively light supports, reducing the 
ratio of kiln furniture to ware down 
to as low as I or 2:1. 

This is only possible, however, if the 
products of combustion to which the 
ware exposed clean and 
unharmtul—free from entrained dust 
or ash or excess of gaseous impurities, 
such as sulphur compounds. 

Need I name the ideal tuel? 

Willy nilly, some processes, however, 
do not lend themselves to heat-treat- 
ment in continuous furnaces, but the 
products must be charged into, heated, 
cooled in and discharged trom batch- 
type units. 

Fundamentally such furnaces tend 
to be much less efficient and at 
present in many, only about 10. per 
cent. of the heat in the fuel ts 
effectively used 

It is well known that in most 
furnaces of this tvpe the ware 1s pro- 
cessed much more slowly than ts 


necessary. Substantial fuel economies 
and improved productivity can be 
obtained if the ware can be brought 
up reliably and uniformly to the 
fastest safe heating curve. Gas lends 
itself most readily to the necessary 
combustion control, but, even given 
ideal combustion conditions, by fat 
the greater part of the heat released 
from the tuel is lost up the chimney 
or absorbed in heating up the furnace 
structure itself 

Stack losses can be minimised by 
sensible use of recuperation — or 
regeneration, and | need not remind 
you that Town’s gas, with its) high 
ratio of combustion air, is an ideal 
fuel for use in association with these 
heat recovery devices 


Low Heat Capacity Refractories 
Today. however, much improved 
low heat capacity” refractories are 
readily available for lining batch-type 
furnaces. Suitable for use up to 
1.6007 af need be, such” bricks 
require less than half as much heat 
to raise them to a uniform tempera- 
ture as do normal firebrick and when 
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huilt into a furnace wall their rests 
tence to heat penetration reduces thei 
heat absorption turther bur 
ice wally may be thinned and exist 
ne units mereased in capacity, ind 


a light struc 
work is much 


new furnaces have such 


that supporting stee 


reduced 


The only limitations of these refrac- 
tones are their low” resistance to 
mechanical abrasion and erosion by 
lags. and gas 1s the ideal fuel to use 

ith them —or is it. the other way 
round? 

The magnitude of the fuel econo- 
nes achievable can be as high as 50 
per cent. of the fuel employed in 
older type furnaces but, even more 
important, with much more rapid 
heating and cooling of the furnace 


productivity is) much increased 

So far I've baldly outlined the direct 
potentialities of gas as 4 fuel It 
doesn t stop there Dr. Fells, back in 


34. spoke of the potentialities of gas 


n the steel trade and nightly 
emphasised the additional possibilities 
of savings in after-processes. He put 
t succinetly, af remember correctly, 
by the challenging statement that i 
minding and or pickling operations 
sere necessary after heat-treatment 
then the advantages of gas were not 
heing used He was reterring to the 


potentialities of controlled combustion 
atmospheres to prevent 
oxidation and 
has been 


ind) turnace 
or minimise surface 

This principle 
taken up, but the potentialities 
means 


vider use are by no 


or stil 


exhausted 


Safety Measures 

there has been 
Safety pre 
To the gas 
familiarity 


In some quarters 


sti ible coneecnmnn ovel 
iutions when using gas 
Wake! Vda 
with this fuel, certain precautions have 


To the indus 


having an evel 


ond nature 


sorker, however, the vas is offen 
someihine qt ite incidental to his work 
ind skills something that comes out 
of a tap ind i gas ts to be more 
widels sed imdustry appropriate 
safety neasures are essentl il The 
recent publication by the Factory 
Department of the Home Office on 
safety design of gas-heated ovens 


furnaces is of appreciable signih 
The Factory Inspectorate 


nevel WET soo omany unjustifiabls 


ind 


eanee 


are going increas- 
ingly to require a higher standard of 


thought so little of 
safety This trend should be wel- 
comed and will, I trust, hurry en the 
development of costly, simpler 
and more foolproof safety appliances 

Some of you may be wondering i 
I'm selling you gas or the other way 


less 


round 
More may be thinking yes this all 
very well, but you are a convinced 


user, others seem much less ready to 
be convinced. I'm going to disagree 

you'll find the same general convic- 
tion running through industry, but 
there is a world of ditlerence between 
having a general conviction and being 
induced or able to go out and do 
something about it in specific cases 

For one thing, for something like 
12? years some British industries have 
not frankly had to worry enough 
about quality and cost. The pro- 
longed sellers market and the many 
difficulties of getting new equipment 
have not provided much incentive to 
pursue a progressive policy. It won't 
do and it won't last, and, thank gzood- 
ness. many have not been lulled into 
a sense of false security For another, 
industry has by taxation been heavily 
drained of its) resources for fresh 
capital investment The pleas tor 
taxation relief on fuel saving schemes 
should be strengthened and pressed 
home 

fo a large extent, however, Im 
going to throw the responsibility back 
on the gas industry 


Selling Gas 

Your publicity for the use of gas in 
industry is very good and the quality 
of the technical pamphlets setting out 
the case for gas in particular trades, 


particular, reaches very high 
standard. Such work ts very neces- 
sarv. but in the final run more gas 


will be sold to the industrial user by 
practical speetfic recommendation and 
conviction “on his own shop floor.” 

May I. therefore, with all humility 
suggest to you the best basis tor sell- 
ing industry More gas 

First the gas should be there to sell 
Phe was industry must fully sustain: its 
for reliable supply it 
would) do immeasurable harm it 
demand were further stimulated and 
the supply not forthcoming 

The gas industry should approach 


reputation 
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Its task with a genuine and knowledge- 
able conviction of the soundness of its 
case and concentrate on those applica 
tions where gas has genuine advan- 
tage. It won't need to go any turther 
It must be prepared to make its case 
and recommendations concrete and 
specific. 

So far as lies within its power, the 
gas industry should ensure that any 
plan or appliance it recommends can 
be relied upon to give a certain stan- 
dard of performance under norma! 
industrial conditions. An approved 
list technique greatly commends itself 
for use throughout the country —as 
some area boards must know from 
their own experience. The recently 
announced) plan” for collaboration 
between The Gas Council and the 
Society of British Gas Industries 1s 
most welcome and should assist in 
promoting useful sensible stan- 
dardisation 

Area demonstration units have their 
proven value as part of the pattern of 
good sales promotion and service, but 
recall reading somewhere gas 
industry literature a description of 
them as centres to which industry could 
bring its problems and difficulties 

Such facilities are not more than a 
necessary tool to a stall organisation 
with an adequate number of well- 
trained staff who go out, collaborate 
with and give practical help to the 
industrial user in his own plant 


Consumer Service 

Consumer service interesting 
work tor good calibre men and if the 
gas industry has difficulty in finding 
enough of them, it must to some 
extent blame its own modesty in not 
publishing as actively as some other 
industries its potentialities for employ- 
ment or its often excellent stati 
training schemes 

Others are better placed to advise 
upon the expansion and organisation 
of these training schemes. but 
obviously they must aim at teaching 
the service engineers what gas will and 
wont do and giving them a broad 
appreciation of users’ industries and 
requirements. However, may I plead 
for a special effort to ensure that they 
also have a thorough practical appre- 
ciation of modern retractories and 
their usage. It won't be easy to pro- 
vide—much of the available literature 


is not all that helptul and the subject 
is treated with scant courtesy in many 
educational establishments. but, as 
already mentioned, refractory manu- 
facture is undergoing a revolution and 
the extended use of gas and these 
refractories must go hand-in-hand 


A Fine Record 

The gas industry has naturally 
always taken a keen interest in retrac- 
tories and their usage in its own 
plants. It has given strong support 
to research on refractories. Of the 
tonnage of coal going to public utihi- 
ties, services and industry, the gas 
industry uses 17 per cent., but of the 
insulating refractories hitherto pro- 
duced thts country limited 
quantity and quality it uses nearly 50 
per cent. A fine record which will, 
I'm sure, not engender any com- 
placency but encourage further pro- 
gress But | wonder how many 
people in industry know of it and to 
what extent do your service engineers 
take the lessons with them in advising 
on gas usage? 

Here a word on discretion might 
not be untimely. sensible user 
drawing on pooled knowledge of gas 
usage will object to his experience 
being added to the pool, but he does 
expect his own trade secrets to be 
safeguarded and will quickly close his 
door to the gas engineer if they are 
not 

When a sales engineer starts to give 
details of competitor's processes he 
unsells himself and his employers in 
double-quick time. Remembering the 
old saving “the more you say the less 
your hearers remember,” let me most 
briefly recapitulate 

My view ts industry wants to see 

True recognition of the role the gas 

industry has to play in the national 

economy 

Much more gas with constancy in 

supply, pressure, calorific value and 

burning qualities 

\ high standard of gas cleanliness 

and freedom trom sulphur 

Practical, simple, flexible and robust 

gas burning appliances of approved 

performance 

Inexpensive, 

sufety devices 

Plenty of practical consumer service 

on the shop floor 

I must not close without dealing 


robust, foolproof 
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with the important matter of the price 
of gas The current literature reveals 
concern over price trends, Justified by 
the obvious need to ensure that gas 
prices are kept competitive. Im not 
going to get involved political 
considerations or controversy on the 
relationship between domestic and 
industrial gas prices. or the eflects of 
present electricity taritis, etc 

1 would, however, sum up the mat- 
ter this Way and ask you as business- 
men, to give full weight to few words 
Industry wants large quantities of gas 

often round the clock —rarely tor 
short peaks The industrial gas 
demand is. therefore, essentially a 
flywheel or base load -a spreader of 


AT the Silver Jubilee luncheon of 
4 Birlee Ltd., held recently in Birming 
ham. Mr. J. Crossley. B.Sc... Wh.Ex 
sand 

lo review 25° years’ progress 10 
minutes is an impossible task: it is, how 
ever, a task which is simplified by the 
fact that you already know something 
about our affairs at Birlec and also be 
cause you will have this afternoon. an 
opportunity of looking around our main 
ofhees and works at Tyburn Road I 
hope and believe that you will think 
when you go home tonight that we have 
made a good impression 

We claim to be the largest organisa- 
tion of our kind in the world making 
furnaces and allied equipment only; not 
motor-cars nor biscuits nor cotton goods 
nor anvthing else that is mass produced. 
but primarily tailor-made equipment. We 
ire, Manufacturing process, a general 
engineering works still depending largely 
on the nersonal skill of the fitter and the 
electricuin, the welder, the plater and the 
bricklayer after, of course, the designer, 
the technician and even the salesman 
have played their parts 

By tonight. you will have seen all this 
li ts. however, my task now to sav some 
thing about the 28 years gap and tell 
vou how we have reached our present 
Postion 

Birmingham Electric Furnaces Ltd 
(as we were known until just after the 
war) was started as a new outlet for 
mickel alloys, we were then part. of 
Henry Wiggin and Co. Ltd. and. still 


BIRLEC LTD.—SILVER 
JUBILEE 


138 


on-costs—-and, as such, must be 
priced on its merits 

As you all know full well, you are 
the custodians of an industry already 
responsible for ensuring the optimum 
use every year of 27 million tons of 
this country’s most precious natural 
asset coal. No industry has a better 
record of responsibility—-none in my 
opinion, such opportunities for con- 
tinuing to exercise it for the national 
good. There are excellent technical 
and economical reasons why you 
should have further greatness thrust 
upon you. My plea that) you 
adequately prepare for and do accept 
it. Many other industries envy you 
your opportunities 


today are sister firms with this company 
within the Mond Nickel and Inter- 
national Nickel organisations. The out- 
let for nickel alloys which we explored 
lay in the manufacture of industrial 
electric furnaces and we grew up. it 
might be said. with one chief aim_ in 
view the provision of equipment to 
ensure efficient) and economical heat 
treatment, We have, it is true, digressed 
in many directions since the early days 
and [| will deal with some of these 
developments later; but all the time our 
central and main purpose has been to 
provide industry with reliable engineered 
heat treatment furnaces To underline 
the word “reliable.” | can mention that 
the first furnace we sold, a quarter-of-a- 
century ago, is still in daily operation. 
We started, too, on the firm founda- 
tion of having a metallurgist and scientist 
as our chief. A. Glynne Lobley. or 
A.G.L. as we knew him, was well known 
to many of you gentlemen, as he was 
a prolific and authoritative contributor to 
many of your pages. To us. of course. 
A.G.L. was far more. He had a brilliant 
technical mind, and character—-stub- 
born if you like, meticulous certainly 
which refused to be daunted. With that 
combination of qualities he solved many 
problems and we can count to our 
credit many pioneering designs which. 
after first appearing hopeless. were by 
persistence solved I could) mention 
many types but will confine myself to 
three; the rotary drum annealing furnace 
over 200 of which were produced in 
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wartime and in which the vast majority 
of cartridge cases were annealed, not 
only in Great Britain, but throughout 
the Empire; the duplex nitrider for acro- 
engine crankshafts and liners--a similar 
number of which were made— after one 
of our first orders had been cancelled 
because. in accordance with the best 
German industrial opinion, our design 
would never work; and thirdly, our mal- 
leable annealing equipment now spread 
ing round the world and. which ts 
mercifully, I am pleased to say, a fur- 
nace used mainly for peacetime purposes 

As we have introduced completely new 
furnace designs. so also have we 
pioneered new heating applications in 
this country continuous furnace copper 
brazing. continuous bright annealing. gas 
carburising, to mention but three. And, 
if we can be said to have specialised in 
any particular problems, they are doubt- 
less the metallurgical ones involved in 
the application of gaseous atmospheres 


and the mechanical ones in designing 
various types of continuous conveyor 
equipment 

As I mentioned before, our attention 
has widened and we might be said to 
have departed in many ways from our 
original brief. We now, for example, 
make gas-fired equipment which. al- 


though using a large amount of nickel 
alloys. does not depend on their resist- 
ance qualities for the generation of heat 
And in this connection, it might be 
claimed that the successful development 
of electric furnaces has stimulated gas 
furnace designers to greater efforts 
away from their original box-of-bricks 
ideas 


The Melting Field 

A larger deviation has, however, been 
into the melting field) where electric 
equipment shows much the same sort of 
general advantages over cruder forms of 
firing us are apparent in heat treatment 
applications. Here, on the whole. we 
have followed the best practices” of 
American design and our main types of 


melting furnaces are, in fact. based on 
those of our American associates. We 
started with the indirect are unit: just 
before the war we installed our first 
direct arc type -on six weeks’ delivery: 
latterly. in collaboration with the Ajax- 
Northrup people. we have built) high 
frequency induction units for steel and 


induction units for 
non-ferrous alloys 


also low frequency 
aluminium and other 

Induction melting. of course. will 
remind some of you of our part. in 
providing induction heat treatment 
eguipment--which some people hope- 
fully consider to be the future answer 
to all heat treatment problems. 

All in all we have built and can build 
a type of electric furnace for every heat 


ic 


treatment and melting process 


My remarks so far will mainly have 
been of Significance to the editors of 
those journals directed to the metal 


engineering trades but. by the represen- 
tation here of other journals, you wall 
guess that Birlee interest extends to even 
wider fields Two of these are simple 
developments of heat-treatment furnaces 
Those of 


pottery and cremation you 
who have ever passed through the Pot- 
teries will remember the characteristic 


skyline broken by the bottle shapes of 
the conventional fuel-fired kilns and may 


regret. that this picturesque sight ts 
slowly dying out. We are instrumental 
in this decay although decay ts) pos 


sibly the wrong word for a process which 


is bringing greater efficiency and 
economy, and vastly improved labour 
conditions, to this important industry 

Cremation, too. you may think an 


odd interest for furnace manutacturers 
it accounts, indeed. for only a= small 
part of our production and yet we con 
sider this matter of great) importance 
You must remember that we are mainly 
bound up in our work with the dull, 
prosaic details of technical development 
in the metal industries. and cremation 1s, 
therefore, to us an opportunity of direct 
socla] service to our fellow-beings 


Lectrodryers 

Last of all in our 
terests, | come to deal 
Lectrodryers or, as our chemists. call 
them “non-chemical moisture adsorbers 
depending on the properties of activated 
alumina.” Although this type of equip- 
ment is now of special application to 
the chemical and general engineering 
industries, it is interesting to record that 


manufacturing in- 
with the Birlec- 


dryers originated as metallurgical 
application -to dry the atmosphere in a 
bright) annealing furnace Since then 
the potential demand for these dryers 


has widened so much as to appear insati- 
able. and includes tablet packing, choco 
late and sweet handling. chemical 
processing, general engineering with all 
its uses of compressed air, electrical 
manufacture and anywhere. in fact. 
where water. quite literally, can gum up 
the works 

I do not want to complete this review 


without mentioning a topic of great 
current moment -exoort. Foreign bust- 
ness has, for Birlec, a special significance 
and. for this. IT must take you back 
to the early 1930's when. like other 
firms, we felt the keen draughts of 


national depression; nobody wanted 
capital goods and we were faced with 
the day-to-day threat of shutting shop 


We were saved by one large export 
order, where from it might not Fe 
politic to mention. but | can perhaps 
give you a pointer by surmising that 
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may The first Birlec furnaces were simple, 
Iron brick-lined, steel-cased boxes heated by 
resistance elements of nickel-chromium 
looked — alloy arranged on the walls surrounding 
d ve attempted to the charge space Refinements were, 
id our products” throughout the however, quickly developed; the patented 
This policy is now earning us hook method of securing elements soon 
ind other currencies and, of course came, door heat control was another 
indirect impact of our furnaces and — early achievement; larger furnaces 
on the export market can never created problems of temperature unt 
simated 17 for one. would not mind formity which were soon mastered In 
LOOth of | per cent. of the “ex not many vears. Birlec reputation was 
only” pottery that has been fired securely founded on a range of standard, 
Birlec kilns box-tvype furnaces in daily use for such 
heat treatment applications as hardening 
tempering, annealing. carburising, 
cre 
Finally PT would like to touch on the The next big step was the manufacture 
personal or if you preter a jargon word — of conveyor type equipment and even 
ersonnel side of Birlec. Although the non-user of furnaces can imagine 
nearly OO people, we are what problems thus arose. At high tem- 
of individuals as it is on perature, moving parts behave quite 
skills that) our products — differently from when they are cold; new 
ind. by the evidence of long materials have to be = discovered. new 
vice, our people seem to like working designs worked out and tested. whilst 
1 Birles We are fortunate, indeed the retention of a protective atmosphere 
clonging to a much larger industrial in a continuous furnace is) Obviously 
camisation and are thus able to afford — difficult All these problems and many 
tonal and other facilities which others were, by experiment and ex 
not otherwise be possible for us perience, overcome and standard ranges 
ave example. non-contribu of conveyvor-tvpe furnaces vradually 
pension scheme a very generous evolved mesh belt. roller hearth, 
ion. We have a finely appointed pusher. rotary drum, walking beam — all 
ficld quite removed. | am glad to types now quite familiar 
rom the factory site. which can he 
epressing place on Saturday and 
Hternoens, Our sports clubs Furnace Atmospheres 
St interests our latest) recruit 
i baseball section We hope we 
I not behind with our canteens and 
more ordinary amenities: and. fact 
“ would hasten to MMprove and add to 


Parallel with these developments of 
furnace designs. proceeded work on 
furnace atmospheres and tl 
credit much pioneering in this 
country on such) processes electric 
building licences furnace copper brazing, continuous bright 
pentlemcs annealing, gas carburising and the 
yentlemen, very briefly, IS } 

fol vuseous method of annealing malleable 


sur social facilities if only we could vet 


castings 

The growth this) country of an 
electric furnace industry stimulated the 
older-established gas interests to. greater 
activity and more eflicient) designs It 
thus came about, in a healthy competi- 
tive market that Birlec was often asked 
ty provide gas-fired equipment. and 
success in this field is shown by the in- 
creasing number of Birlec) gas-heated 

The Pactory furnaces installed 
An opportunity was afforded for visi Many large melting furnaces of 
S to see round the Birlec factory. the various types and sizes are made The 
ave grown. trom lirge Birlec-Lectromelt) furnaces. of up 
OO in 2S years In this to SO tons capacity is mainly tor the 
rom George stecl industry Small. horizontal, Birlec 
to os the least of Detroit indirect are furnaces are used 
noedation — to a factory principally for melting irons and non 
rm Road. which ws anvthing errous alloys. Other designs of melting 
ind which incidental to its furnaces are of the induction — type; 
launehed out into civil Birlec-Northrup high) frequency equip 
building complete fac ment is used in steelworks and tor melt 
ing mickel other metals. whilst 
Birlec-Tama low. trequency induction 


firm still a. first 
have our eve to 
you remember that 
end-product in 

that does not depend at 
on mclting and 
pr Wc are not 


of whon 


140) 


CERAMICS 
= 
| 
| 
ie 
Well that 
\\ 
| 
| 


application in 


particular 
light) alloy 


other 


furnaces have 
the aluminium = and 
industries 

The latest 
heating is the use of 
induction and there is a separate division 
organised to promote the sale of equip- 
ment for this purpose. The process is 
particularly applicable to localised heut 
treatment and the heating of billets for 
forging. extrusion, ete.. and many Birlec 
induction heaters are installed in- the 
automobile and other industries 

Drvers are now an established part of 
production; interest in them) originated 
from the need to remove moisture trom 
furnace atmospheres but the range of 
applications has since been extended to 
cover a wide variety of chemical, phar 
maceutical, tood processing and 
engineering industries 

A furnace begins to take its recognis- 
able shape in the plating and welding 


development industrial 
electro-magnetic 


section, where steel plates and sections 
are marked out, cut and joined to form 
the outer casing 

Meanwhile. the components for the 
numerous mechanisms which form. part 
of modern furnaces are turned, bored, 


planed, or otherwise shaped the 
machine shop 

The assembly of mechanical parts in 
the fitting section may involve the com 
plete shop-erection of the final installa 
tion and a pit provides room for hand 


ling the largest yobs. Besides bench work 


of all kinds, the fitters produce woven 
wire conveyor belts, induction heater 
coils and many other specialised items 

An important part of any furnace ts 


Lo newest. and one of the most 
important refractory apnlications of 
carbon and graphite materials is in blast 
furnace linings. This was common prac- 
tice in Germany before the war, and 
really caught on in this country in 1945 
About 25 per cent. of American blast 
furnaces are now nartially carbon lined 

Carbon ts also used to line ferro-alloy 
furnaces and furnaces used to produce 
phosphorous and calcium carbide. It ts 
the only lining material that will with 
stand 3.600 F. in the carbothermic pro 
cess for making magnesium. It is also 
used in making beryllium oxide and 
bervilium copper, where temperatures up 
to 3.600 F. are common. In the pro- 
duction of aluminum. about 7§ Ib. of 
carbon lining are required for every 100 
Ibo of aluminum produced 

Furnace linings are usually made with 
carbon blocks, with joints filled) with 
carbon paste joints bake 


paste The 
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brickwork and 


its lining of refractory 
this is usually installed when the casing 
is finally erected on site In the brick 
ing section, special brick shapes are cut 
Wheel or may be 


on high-speed 
moulded in refractory cement as required 
Electrical work includes only 
normal cabling often of very heavy 
capacity. but a variety of special jobs 
such as forming heating elements and 
busbars, wiring instrument panels, and 
assembling thermocouples and heat 
fuses 
Ihe Pottery Trade 
Readers of CrrRamMicsS will be most 


interested in the contribution made by 


Birlec to the pottery trade 
A full awareness has been recognised 
by the management in terms of design 
about 80 draughtsmen and an 


organisation to. give service the 
customer's floor Where it is a simple 
problem of brazing or a relatively com 
plex tunnel kiln the resources of the re 


search laboratories of the Mond Nickel 
Co. are available. Conveyor belts for 
pottery kilms can be an expensive item 
but Birlec having found difficulty in 
delivery from the experts decided to 
make their own) belts with corre- 


sponding reduction in cost.: Add to this 
excellent) canteen” facilities, a pension 
scheme, a healthy recreation and sports 
club. and it will be appreciated that in 
the instance of Birlec one ts discussing 
an organisation which has combined the 
importance of production with the im 
portance of welfare of its employees on 
an adequate scale. 


into solid carbon when the furnace heats 


up The blocks can also be machined 
to fit up into close joints. In compli- 
cated linings, where a good deal of 
machining is required to fit up the lining. 
yraphite is sometimes preferred car- 


bon as a lining material in spite of the 


higher cost and heat conductivity of 
graphite. 

In addition to blast furnace linings 
and wall sections. cinder notch liners, 


plugs and stool 
carbon. Free 


troughs, mould 
inserts are also made o 
dom from. sticking, the absence of in 
clusions, light) weight) and mechanical 
strength are the chief features of carbon 
as a plug material. Carbon is easy to 
fabricate in the shapes required for both 
plugs and stool inserts. Hot steel does 
not wet carbon and will not stick to 
these parts 

Materialy and 


run-out 


Methods (U.S.A ), 
April, 1952 
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Biter following are abstracts of papers 
which appear in the April, 1952 
Vol. No. 4) Transactions of the 
British Ceranuc Society 

Bricks and Clays of the Hastings Beds, 
by B. Butterworth and D. B. Honey 
borne: Samples of bricks and clays have 
heen taken from twelve brickworks using 
lays from the Hastings Beds. The bricks 
ire Shown. by modified British Standard 
tests. to vary widely strength and 
porosity to have low to moderate 
soluble salts contents and only vers 
slight or negligible tendency to effloresce 
They are in general likely to be durable 
under severe exposure 

Chemical analyses and differential 
thermal curves of a representative selec 
tion of the clays and of the particle size 
fractions of some of them are presented 
Ihe fine fractions of some of the clays 
have also been examined by X-ray dit 
fraction. The results show that the clays 
consist. of varying proportions of clay 
mine! ils ind accessory miner ils The 
rceessory munerals are free silica (quartz 
ind other forms) calcite. gypsum and 
iron) hydroxides and oxides) such as 
roethite, haematite and lepidocrocite. The 
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clay minerals are illite, Kaolinite and a 
chlorite-like mineral. On the basis of 
some necessarily speculative assumptions, 
a quantitative estimate of the amounts 
of these three minerals has been made 
This has indicated that they are present 
in about equal proportions, but with 
some variation trom sample to sample. 
There was not enough evidence to enable 
definite conclusions to be drawn about 
the structure of the chlorite-like mineral 

The relation between the mineral com- 
position of the clays and their ceramic 
behaviour, as indicated by a deforma- 
tion-under-load test, 1s) discussed. Cor- 
relation is difficult, because the proper- 
ties of the chlorite-like mineral are not 
well-defined, but the results tend to con- 
firm the conclusions of Grim and his 
co-workers The mechanism of | the 
bloating of some of the clays is also 
briefly considered 

pH Viscosity Relationships in the 
System Zirconia-Water-Polyvinyl Alco- 
hol-Hydrochloric Acid, by P. D. S. St 
Pierre pu Viscosity” relationships are 
given Sor some zirconia suspensions. — It 
is shown that the viscosity of a slip ts 
determined by pu. particle size. and 


THE POTTERS WHEEL 


A corner of the joint Electrical Development Association/Midlands Electricity Board 
stand at the BIF.. Castle Bromwich, showing one of the live demonstrations—throwing 


14 


the clay with a motorised potter's wheel 
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percentage of solids present. Polyvinyl 
alcohol (PVA) added in small quantities 
to improve the green strength of cast 
ware has little effect on the slip. 70-80 
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weight suspended 
PVA solution at 
good 


per cent. zirconia by 
in | per cent. aqueous 
pH 18-20 is recommended as a 


casting slip 


MANESTY MACHINES LTD. 


A MONG tthe articles of 
4 A demonstrated at the B.LI 
Manesty gas-heated automatic water 
stills, on the Gas Council stand at Bir- 
mingham, whilst members of the staff of 
Manesty Machines Ltd... on stand D.358 at 
Olympia dealt with enquiries relating to 
mechanical or processing problems 

Among the machines of interest was a 


equipment 
was the 


tablet) processing machine which ts 
totally enclosed and well guarded for 
safe operation, whilst although designed 
primarily for single punch for large 
tablets, multiple punches can be fitted 
A stainless steel mixer of new design was 
shown to demonstrate how to mix inti 
mately powders and moist matertal 
especially suitable for tablet granulation 
A transparent plastic dust cover enables 
the mixing process to be observed 


BRITISH CERAMIC SOCIETY 


Refractory Materials Section 


ONE-DAY 
4 Materials 


meeting of the Refrac- 
Section will be held 
in the Library of the Royal Sanitary 
Institute, 90 Buckingham Palace Road, 
London, S.W.1, on Thursday, Sth June 
1982. The programme is as follows 


Business Session 
930 am. Meeting of the 
Council (council members only) 
10.00 a.m. General Business 
of the Section 


Section 


Meeting 


Morning Technical Session 

The following papers will be presented 
and discussed 

10.30 a.m 
the Sintering of 
Clark,. Mr. J 
White 

“Firebricks and. the 
Mr. J. F. Clements 


‘Further Investigations on 
Oxides” by Dr. PL W 
H. Cannon and Dr. J 


Test” 


Reheat 


ADVERTISERS’ 


Technical Session 

“The Quantitative Deter- 
Minerals in) Ceramic 

Thermal Means” by Dr. R 

and Prof A. | Roberts 


4flernoon 
2.30 p.m 
mination of 
Materials by 
W. Grimshaw 


INTERCHANGEABLE HEAT- 
EXCHANGER 


is claimed as the world’s 
largest) standard interchangeable 


heat-exchanger unit) was exhibited for 
the first time at the British) Industries 
Fair at Olympia, London, by Quickfit 
and Quartz Ltd manufacturers of 
scientific and industrial glassware of 
Stone, Staffs. a member of the Triplex 
group of companies. The heat exchanger 
is designed for incorporation 18-in 
diameter HCL absorption columns 
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"SED BROKEN SCOTTISH STEEL WORKS) FIREBRICKS, hand 
C irly for sale Thomas Mouget & Co. Ltd.. 24 Cornfield 


cleaned 


Road Middlest rough 


FOR SALE 


SALE 20 tons magnesium silico fluoride, surplus to requirements, | 
per ton. delivered minimum one ton lots. Box No. 10 
CERAMICS, 157 Hagden Lane, Watford, Herts 


APPOINTMENTS VACANI 


_ SICAL CHEMIST or CERAMIST to install and operate a pilot plant | 


manufacturing ceramic materials for piezo electric applications, For the first 


year applicant would be required to develop certain production Operations — | 

| 
including the extrusion of ceramic tubes. Applicants should have a science | 
degree and few years experience of electrical ceramics production. Salary — | 


£54750 depending on age, qualifications and experience Box No. 
| CRRAMICS. 187 Hagden Lane. Watford, Herts 


APPOINTMENT VACANI 


Kilns. require assistant manager to take charge of setting, burning and 
drawing Progressive position for first-class man. Starting salary not less 
than £600 per annum. Box No. 12, CERAMICS, 157 Hagden Lane, Watford, 


Herts 


| KEFRACTORY MANUFACTURERS itn the North with six Intermittent | 


MANUFACTURING RIGHTS 


| MPORTANT FRENCH COMPANY wishes to negotiate with a firm of 
| repute for a licence to manufacture carbon bricks. This firm is seeking to 

contact erectors specialising in special kilns from carbon bricks. Box No. 13, 
CPRAMICS, 187 Hagden Lane, Watford, Herts 


APPOINTMENT VACANT 


4 


| ONDON BRICK CO. LTD., has a vacancy for a senior Research worker 

4 who should be an Honours Graduate in Physics, Chemical Engineering 

| oor Metallurgy to take charge of the section carrying out fundamental investi- | 
gations of kiln operation and design. The work includes the laboratory study — | 
of the flow of gases through ports, ducts and chambers, the investigation of 

| the mechanism of the transfer of heat to clay goods, and the application of 
the Knowledge so gained to the design and operation of kilns and dryers. The 
salary will be commensurate with the applicant’s qualifications and experience 
A house will be available for the successful applicant Apply giving full 
particulars of qualifications and experience to: London Brick Co. Ltd... Africa 


House. Kenesway, London, W.C 2 


This is an Arrow Press Publication. Published Monthly. 
Subscription Rate 25s. per annum 
Published by Arrow Press Ltd. at 187 Hagden Lane. Watford, Herts. 
Telegrams Tec Apre ss, Watford Tele phone Gadebrook 2308 v9. 
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ELEVATED TEMPERATURE 
FIRING CYCLES 
for 
SPECIALISED PRODUCTS 


and 


CERAMICS 


SINTERING 
POWDERS 
AND 
METALS 


PRODUCTS FOR 
RADAR, RADIO 
AND 
PROPULSION 
ENGINEERING 


are successfully obtained in 
BRICESCO TUNNEL KILNS 


BRITISH CERAMIC SERVICE CO. LTD. 
Bricesco House, 1 Park Avenue, Wolstanton, Stoke-on-Trent 
Telegrams: Bricesco—S.O.T. Telephone: S.0.T. 87404 
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AUTOMATIC 


OR HAND-OPERATED 


DE-AIRING 
PIPE-MACHINE 


Supplied for Hand Operation as illustrated 
or fitted with Patented Fully Automatic 
Air Operation and Electric Control, which 


is simple in design and reliable in operation, 


Quickly adjustable, without additional 


equipment, to suit all sizes of Pipe Dies 


and Pipe lengths within the capacity of the 


machine. 


Instant change over by switch from Fully 


Automatic to Push Button operation: for 
making bends and special * Odd Stutl’ 


lengths, 


MOIRA. Ne. BURTON-ON-TRENT, ENGLAND 
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